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THE DISTIM HTTION OK GLOSSINA IN THE ILORIN 
PROVINCE OK NORTHERN NIGERIA. 

» Hy l)i:. \\ . S^oii M.wi-’ir. M.A.. 

//(.'/ . iirtr-.in M>t{ical S, n'i re. 

(Pi.vrr.s I Vi I t \ 1 1 M u\> 

Willi flu* rapid development of Northern Nigeria. following tin- Unli-di 
administration si ml the <•< i< »it of t In- railway from La •mu io Kano, prol 
hilherto of minor importance arc emit inuallv coming min on mum •ncc, Amongst 
these the abatement of trypanosomiasis i* a matter of nit-rl i<-a t and entomological 
interest. As the confidence of th<- people grow?* tlorc is an iin i'-a^e of inter- 
connmmicat ion, which inevitably involve* a danger of the.-|iread of >u<-h di-cascs 
as sleeping sickness from existing I’ori. in Northern Nigeria ilicse foci are at 
present peculiarly isolated, hut they will gradually lo-v their isolation a* (lie eflorts 
made to stimulate the agricultural developnu*nl of the country meet w il li greater 
Mircess and the if rowing demand for roads, feeders for the railway, and heller 
means of transport, i* satisfied. In a densely populated and naturally fertile 
country like florin the problem of avoiding this danger i* particularly insistent, 
lmt unfortunately also particularly dillirult. In tin* neighbouring province of 
Kahha sleeping sickness is said to he endemic, and might readily move westwards 
with the opening up of the interior ; and in a large part of the province of Iloriu 
itself tsetse-flies already spread disease amongst the eat lie and horses to such an 
extent that those animals cannot live. Nevertheless. during: tin* dry season, herds 
of cattle pass, day alter dav. in an almost continuous stream along the highroads 
on their wav to Lagos from the north. I low many die on the journey no one. can 
tell, for the fate of those that sicken is to he hufehejvd hy tin* way. and if is a 
common experience to come across a carcase hewn up and laid out for sale hy f In- 
road-side (PI. L fur. I). 

Tito first step toward.' discovering some remedy for this waste of cattle and 
horse.-, and some means of opening up the country safely, would seem to he an 
adequate stmlv of the distribution of the carriers of the disease, the tsetse-flies : 
and it was with this object that, on being appointed to florin in I’ohriiary Ifll2, 
I undertook to make a systematic survey of the province. 

Physical Features of Ilorin Province. 

The Province of Ilorin. which is estimated to contain some fi.d(M) square miles 
and supports a population of perhaps half a million ol people, forms part of the 
south-westerly portion of Northern Nigeria. The greater part of flic province 
lies in the area enclosed hv the eighth and ninth parallels of latitude and the 
longitudes 4° and (P E. On the north it is hounded by tin- River Niger and the 
province of Rorgu. on the south and west hy Southern Nigeria, and on the east, 
hy the province of Kabbu. It is divided into three sections, the western, the 

Z292M—2) Wt. Pit— 21. IOCO. Hi:?. l)iS. 
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eastern or Patigi, and the southern or Offa divisions. These are known respectively 
as divisions 1, 2 and 3, and each in its turn is suit-divided into a number of 
districts. 

Dr. J. D. Falconer in his “Geology and Geography of Northern Nigeria” thus 
describes the orographical features of the province : — ‘‘ The primary watershed 
of the Niger basin which rims from Kabba to Aiedi and thence westward a few 
miles south of the Ilorin frontier, is imt defined by any range of hills nr mountains, 
but by the crest line of a lofty plain which, like a low, extended arch, slopes 
gently northwards towards the Niger.”* Across this plain six rivers —the Went, 
Anwa, Oshin, Oyi, Oro and Kampe — run in an approximately parallel direction 
northward to flow into the Niger. The ultimate courses of the first two are 
doubtful and it is probable that before reaching the Niger they join in the manner 
indicated on the map. 

“To the west, Ogga [in Kabba] and Eri are set within a cluster of rocky hills, 
while to the north there is si comparatively rapid fall to the plains of the Kampi. 
between the Kampi and the Niger a steep-sided range of sandstone hills, cupped 
by the pinnacle peaks of Egbom, runs out westward in a succession of rounded 
ridges two hundred feet above the level of the river, and not until near Share is 
the river belt of sandstones again bounded by a low escarpment. The Shnppa 
and Orissa Hills form the only prominent range in centra! Ilorin. The Shappa 
Hills are of granite, and many of the peaks arc gracefully rounded and most 
picturesque, while the quartzites and gueissesof the Orissa Hills give more rugged 
and irregular contours. West of the Orissa Hills lies the great plain of Ilorin, 
thickly populated and well cultivated, in broad undulations trending generally 
north and south, with scattered insc.lherge and many kopjes of granite boulders, 
but with no conspicuous ranges or groups of hill>. The .lebba Hills, which extend 
southward for some distance towards Ilorin, pass westward into an extensive tract 
of hilly country, high-lying, little known and largely uninhabited, which forms a 
natural boundary between Ilorin and Horgn/'t 

The types of scenery are fairly represented by the photographs reproduced in 
this article to ill list rate the haunts of various species of tsetse-flies. Dr. Falconer 
summarises their characteristics as follows: — “In Kabba, Ilorin. and borgu, 
whore crystalline rocks of a granitic or gneissic character cover by far the larger 
part of the surface, the prevailing and most characteristic type of scenery is that 
of rolling sandy plains with isolated hills or groups of hills rising abruptly above 
the general level. On the other hand, where sedimentary rocks, such as sandstones 
and ironstones, cover the surface, as in the river belt of sandstones in Kabba and 
Ilorin, the characteristic type of scenery is that of steep-sided and flat-topped 
ranges and plateaux, with detached tabular and conical hills rising from the lower 
plains , "t 

Throughout the greater part of the province the vegetation is open hush, 
scattered with hardy trees that are able to withstand the annual hush-fires. The 
country occupying the whole of the central part of Ilorin may be described 
generally as undulating park-like land, well-farmed and dotted with trees, with 


* Geology and Geography of Northern Nigeria, 11*11, p. 1(J. 

f J D. Falconer, Geology and Geography of Northern Nigeria, p. 18-10. t Op.cit. p. 20-21. 
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.only occasional patches of bush, and thin belt* of trees ahuj*** tin- banks of flu* 
streams. Dense forest-ln-lrs occur. however, in the low-1 ving; ships of swamp 
near the edjie of the Xi<*;cr valley, in the neighbourhood of the Kampe Kiver, in 
the southeastern corner t)f the province, ami alone; the southern boundary as 
far west as Olfa. 

On the whole, the province is thickly populated, hut there are in the eastern 
division two districts which are almost entirely uninhabited. the oiu* lyuij* 
hot ween the rivers Oyi ami Kampe, and the other aero*"; the Kampe towards 
Ivahha. These districts, which had hern depleted of their inhabitants by sla\c- 
raiders, are gradual! v hem*; iroccupie I. The norfh-we'dcni portion of the 
province is also very sparsely populated. 

( Jauu* is scarce in the more den-el v populated district.-. In the east and the 
south-east, however, harteheeste, roan, cob, hudilmek, and duiker occur in fair 
n i mi tiers, and a few waterburk. reed huek, and hulfalo. (iaiikc is also fairly 
plentiful to tile north-west i if the Kiver Wcni. around dehha, and in some parts 
of Shari district. 

Climate and Rainfall. 

As the distribution of tsetse-llics is intimately associated with the meteorological 
conditions, a few words must he said about the climate of llnriii. For this 
purpose 1 reproduce below the table of observations for the year IfMW as pub- 
lished ill the official (lazette. 'This year lias been selected been list* it is the 
latest in which continuous record* have been returned for the whole, twelve, 
months. 

M< li'urultHfit iil /iVeo/v/. l/tn'iu . 1909. 
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From an examination of this table it will be seen that the climate of llorin is 
humid and equable. The extremes of temperature for the year quoted were 
102 J F. and o2' K.. whilst the mean was 80' F. ; the average decree of humidity 

A 2 


29262 
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was 7 .j, anil the rainfall, fid. IK inches, was one of the highest recorded ir. Northern 
Nigeria. The province of Morin, a* might he expected from its geographical 
position, differs in climate to a marked extent from the more northerly regions. 
For example, in the greater part of Northern Nigeria the rainfall and temperature 
curves show only one annual maximum and minimum. In Ilorin, however, the 
temperature curve tends to show a double erest, and the rainfall, which is 
conspicuously heavy, rises graduallv to a maximum in dune, then falls off, only 



Fig. I. — Curves showing the rainfall in florin Province; tlio black line represents the 
average rainfall for the seven years, to It'll ; the dotted line shows the 
rainfall for l 1 . M2. 


to bound up again to its highest point in September. The rainfall is peculiar 
also inasmuch as normally no month is absolutely rainless, although but little is 
recorded during December, January and February. The curve reproduced 
above shows in a graphic manner the average rainfall for the last seven years 
(190.5 1911). The rainfall for the present year (1912) is also shown, as it 
has been exceptional, a drought occurring from May to August, and it may 
therefore have had a bearing on the distribution of the tsetse-Hies, 
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Methods of Collecting. 

My duties necessitated my presence at Il«»riu during (hi* greater pari of m\ 
f * mr of service. and it w;i* i id| >< »?-- i l*i»* fur m,- to \i«it c\erv pari of the province 
personally. I tlu*relor< engaged a numbcrnt nalixcs, and lia\ ing trained them to 
rcrogms** and catch f>etM*-tlies sm! them out into the dill'ci'ent districts as 
collectors^ Of fin- largo minde r of iiatiw*. who pa^rd through mv hands most 
Nwre found to 1.0 of little mo, became, although ihe\ were aide t<< catch specimens 
where they were plentiful, they larked tin* pei'sowrauoe. or >uine peculiar personal 



2 . — Uinoru. a I'ulaui of Yola. one nf my native i<»ll**rtc»in. 

allurement, necessary to procure them in le.-s likely spots, Kventunlly, however. 
I was aide to select three or four who showed some ajditjide and a degree, of 
discrimination, and by them were made mo.»t. of the collections on which this report 
is based. I was also fortunate enough to obtain the co-operation of the Admini- 
strative Officers, who interested themselves in the work and not only furnished 
me with valuable information but also consented to take collectors with them when 
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on tour in their divisions, thus enabling me to obtain insects even from the most 
remote corners of the province. 

The specimens include representatives from practically every district, excluding 
only the great uninhabited tracts. Altogether 612 collections were obtained 
from more than 500 different localities, ami so far as is possible these are indicated 
on the accompanying map by means of the conventional signs suggested by Dr. J. 
♦1. Simpson.* As, however, the incompleteness of the geographical survey rentiers 
it impossible to mark down all the places accurately, an alphabetical list of them 
is appended. The list has, of course, a positive value only ; and no doubt in many 
places tin; flics were overlooked, either because they were present in small numbers, 
or because the conditions were unfavourable — the day may have been wet or cloudy, 
or the locality may have been visited in the early morning before the Hies were 
abroad. My own rule, and the instructions I gave to my collectors, was to stop 
at every stream or closely wooded spot for half an hour. If in this time no tsetse- 
flies were seen, it was concluded either that they were not present, or that they 
were present in such small numbers that, for all practical purposes, they were 
not a menace to cattle or transport animals. 

The species of Glo.sUnu noted were G. pa/ jut /is, G. Uic/tinoidcs « (r.mt/nn^rsitani 9 
and ( •. lony/palpis, Speaking generally, it may be said that pa l pa Us and 

<!. farhinvuU's occurred in all districts of the province, G. subutur sitting however, 
was restricted to the eastern division in a somewhat curious manner. | No flies 
of this species were taken to the west of a line corresponding roughly with the. 
fifth degree of longitude, and none were found further south than Egbe and 
( )fa Ora. 


The Main Rivers. 

Several collections have been obtained from ditte rent parts of each of the six 
main rivers which traverse the province. The actual courses of these streams 
are largely conjectural ; but as, in the case of each river, collections are included 
which were obtained at widely separated points extending from the vicinity of 
its source to the neighbourhood of its continence with the Niger, 1 do not 
think that it is an unreasonable assumption to suppose that the intermediate 
reaches are similarly tsetse-haunted. To substantiate this belief, a short stretch 
of the Oyun ltiver was examined in greater detail, namely, the six or seven 
miles which run between the point where the river is crossed by thr main road 
from llorin to llalogun and the railway bridge close to the confluence of the 
Oyun River with the A/a (PI. I., fig. 2). The accompanying sketch-map shows 
the tsctse-Hies taken at the fourteen points at which the river was examined. 

On each of the six rivers G. pal palis and G. tavhinoides occurred, and, in 
addition, G, submorsitans was found to frequent the River Kampe, as well as the 
northern portions of the Oro and the Oyi. 

* Hull. Eat. Research, ii. Jan. 1912, p. 297. 

f In tins paper Zumlmfu has been included in the eastern division in consideration of its 
geographical position, although for administrative purposes it is assigned to the western 
division. 
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V 


The Western Division. 

In till* western division ui fin* province the fount rv thickU populated and 
well cultivated, and, in consequence, mativ ui the stream.* are hut lightly .shaded 
Itv lives 1 setse-flies aiv corresponding! \ searee. and I have i>ft eii spent an 



- G. oOfp«V-i^ 
f ^ i*o« 

Fijr. ;5. — Sk..- tdi -map of the Oymi River slimvine the p»iut< at winch tsetse flies were 
taken Ixi-twteu tlio Halo^un road and Oynn River railway station. 

hour or more waiting at a likelv s{#)t. before taking a single specimen. f have-, 
however, never failed to find the Hies eventually whene there was deep shade 
and either a stream or pools of water, except in the cases of one or two isolated 
patches of hush. :i In the immediate vicinity of Ilorin town f was aide myself to 

* See p. 13. 
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investigate the distribution of the tsetse-flies in greater detail, and the results 
obtained in this district might, I think, be considered to apply to the whole of 
the great central plain of florin. 

G. pulpitis and G. tarhiaoiiles were the only species noted in this division. It 
was seldom that a distinction could be detected in the haunts o£ these insects, 
both being widely distributed over the country, and both, as a rule, occurring 
beside the streams wherever the conditions were favourable. In some places, 
however, there was a difference, as, for instance, on the Went River where it is 
crossed by the road from l’aive to llorin (Ml. II, fig. 1). Here, after taking 
several specimens of G. pulputis in the river-bed, I returned to my horse, tethered, 
as I hoped, out of harm's way in an open space some distance from the river, 
only to find him tormented by a dozen G. tac/iinmtles which were biting at his 
fetlocks. 

Nowhere in this division were the tsetse-flies sufficiently numerous to be a 
scourge ; and this fact alone, whether it he due to the denser population and the 
greater proportion of agricultural land or to some difference in the vegetation, 
constitutes a remarkable contrast to the conditions obtaining in the eastern and 
southern divisions. It is, moreover, noteworthy that in crossing the uninhabited 
district to the north-west of the River Worn, I did not discover tsetse-flies until 
the River Iwa was reached, although the vegetation was of the type that is 
generally freipiented bv G. sitlimortltuiis, and the district was reputed to be well 
stocked with game ( 1*1. 1 1 , tig. 

lo spite of the general occurrence of tsetse-flies, numerous herds of Kulani 
cattle are seen throughout the greater part of the western division, and appear to 
thrive there. Moreover, it would he a matter of no great difficulty to render the 
roads almost everywhere comparatively free from tsetse-flies, owing to the 
relatively small numbers of these insects and the s( riot localisation of their haunts. 
This step is ail essential preliminary to the opening-up of the country and the, 

inlrndueli if animal transport, as the following incident proves. In dune 1!H2. 

1 undertook, at the ropiest of the Resident, to locate the tsctse-llics on the road 
from llorin to Agugi. along which it was proposed to try an experiment with 
donkev transport. The road, which runs almost due east from Morin, is about 
thirty miles in length, and traverses country which is overgrown by grass, and 
dotted with scattered trees. Where there is a sufficient depth of soil above the 
rocks, and in the river valleys, numerous farms occur, planted mainly with yams, 
maize, and ground-nuts; and at several places, as, lor instance, around Iliapa. 
Haloguu. and Agugi, herds of cattle graze. Only at a few points does tile road 
pass through patches of orchard land, and. except on the liver-banks, there is 
between llorin and Lalenka no cover sufficiently' deep to form a haunt for 
tsctse-llics. The road crosses three rivers — the Ovun. the Oshiti. and the Ovi — 
and a number of lessor streams, tributaries of these. The hanks of all the streams 
are narrowly fringed with trees and undergrowth which in most eases harbour 
tsetses. although the depth of the fringe is never more than a few yards. Tsetses 
were taken on the Hanks? of each of the three main rivers near the points where 
the road crosses them ; they were also taken on one or more of the tributaries of 
each. The species was in every ease G. pulpitis : but at one river — the Oyun — 
G. tiirliiiwiilcs was found in addition (L’l. f. fig. 2). Under these circumstances 
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it seemed reasonable to assume that the presence of t"ct>e-tlics on any of tin* 
Streams oil the road is determine I hv the suitability t > t the eoiidit ion-, the 

luo-t important of which appear." to he the prc-encc of ileep shade ; ami I came 
to the conclusion that. J »r* > v i« I < ■( I tlie cro— ujcs «riv properlv cleared, the rn.nl 
Blight safely he used for animal trail-port. I nforluiiatch , it was necev-arv to 
get hi out tilt* first drove heini'e the cleami:* t*i »nl« I he effected. ami ten healthy 
ih tiike vs left # Ilorit; for A;ru.n on 1th A t)n 1 1th Septemher onh three 
Huftncd, all sulle rilii' trom trypaiin-ouua-i." : ami the la-l id the-c died on 
1st November, within three months of tin- hc"iiiitin<; « » f the e\ pertinent. 

The Eastern Division. 

In the eastern division of ilorin pmvim <• tliere are two •'real uniiiliahitetl 
districts lyiiiif on either >ide of the Kampe Ivivrr. and a third smaller iiiiinhahited 
traet jtist south of /iimhnfu. Although it wa- not possilde to examine this 
division with the same t liorouolines- a> the western, y-\ l lie Is* collect ions 
obtained are represent at ive of all the inhahited legion-. and are prohahlv l\pieal 
of the whole division. 

The tsetse-Hios etdleeleil were of the following -pcrie- : <•'. jhi!j<.t/i.s, (•'. (arhi- 
(i. Mth/MitfsitttHf. and <1. lnui//j i/ij>/s. < hi n •ferrinj' to the map it w ill he -ci n 
that the first three .-pi-eics are distributed over practically the whole district, the 
only important exception lining the country In ini; to the ue-t <d (Ike ( Mde, 
w here only (i. fu/fjtrili.'. and (*. hic/ihtoiilt s were found. *i. was taken 

in oidv a few localities, and as they are widely -.paraled. it i- po-*ihle that, this 
species has been overlooked in the intervenin'' areas. 

The vegetation id this division o j'ciicrallv elo.»cr than in the wi'lnn division, 
the count rv isle.*" widely fa rim 1. and in place" there are actual belts of lores!. 
This no douht. amounts in part lor the irencr.al di-t nbii! ion of (•. sultnwistlttits, 
a species which \ < absent from the western division. Many o| the collections 
which contained sp •eimen- of H. tnhmur/il'Uis were, however, made actually on 
the hanks of streams, and there seems to he no doubt that, during the dry season 
at anv rate, this species of t-et.se is to he found in cnn-idcrablc numbers alone; 
tlie rivers. On the bulks of the Noako Uiv<*r« for example, <1. suf»mi tr.sihins was 
abundant durihir the drv season: but later in the year, in October, towards the 
end of tin* rains, they were con-piciimi-h h--s minnToii-. At several place.- 
wliere l "« ■ tscs of the juilpiilis «*roup only wen- found during the dry season, 
(/. .'■'itmwrsitui ). .< was present in addition during the rainy season, a lief that 
considered in conjunction with tin* precedin'; nhserval ion, surest .s that, this 
species takes refuse in the dry season near the rivers. It would, therefore. In: 
interesting to ascertain whether, by elearin^ the banks ol this stream so as to 
deprive them of this refuse, the subsequent dissemination of (l. sitlnmnsituus in 
the neighbourin'' count ry niit'ht not be checked, as it was found t o be in the 
ease of (». hv the (dealing* ol the belt at Ofhi.® In the dry season, 

moreover, the vicinity of the Noako River is the haunt of bi^*^auie. A* mi^ht 
he expected fr<nn the nature of the country, tsetse-flies, are much more common 

6Y« p[>. I2-I.J. 
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in the eastern than in the western division ; in some places, as, for instance, on 
the Kiver Noako, they are a serious inconvenience. 

Along tho northern border of this division, fmni Patigi to Lafiugi and on to 
Zumbufu, runs the* main caravan highway through the province, and during the 
dry season a constant succession of droves of cattle passes along this road on the 
way to the (’oast. The herdsmen of the north have not yet ;plopted the facilities 
offered by the railway for transport, ami still frankly prefer the slow; hut familiar 
method of driving their beasts hundreds of miles by road. Many uf the herds 
come from Kano and even more distant regions, and the toll that thev pav by 
the wayside must he immense. As they pass through ilorin province tliev must 
trek, between Patigi and Ziimhufu, through country infested with (S. submvrsituns, 
in which tin; local herdsmen have found it impossible to rear cattle : * that many 
of their beasts sicken in consequence and have to he slaughtered is only too 
certain. Ill Ilorin town, for instance, which is reached some days after leaving 
the eastern division, large numbers » »f sick animals are butchered, and, on making 
an examination of their blood, 1 found that the majority were suffering from 
t rypanosomiasis. In most cases the species of trypanosome was 1\ ririix. It is 
probable, therefore, that the animals had been infected prior to their entry into 
Ilorin province, for, according to Sir David Bruce and his collaborators on the 
Sleeping Sickness Commission in Uganda, t the average incuhatinn-perind of 
7’. rii'aj' in cattle is eighteen days, and the average duration of the disease 
8t) days. As the cattle slaughtered in Ilorin were often in an advanced stage of 
trypanosomiasis, these figures would necessitate dating back the infection to a 
time long bedore they crossed the. Niger, The Nigerian strain may not, however, 
he identical with that of Uganda, and may possibly have a shorter period of 
incubation, In horses, at any rate, the onset appears to be rapid, for I have seen 
a pony in an advanced stage of the disease 14 days after the earliest po.-siblc 
date of infection, and another which showed undoubted symptoms only four davs 
after entering tsetse country. 

Unlike the western division, which is well stocked with cattle, the eastern 
division possesses no Fulani herds, excepting in the extreme westerly portion of 
the Oke (hide district, in an area near the Kiver Ovi, bounded to the east bv a 
line running from Famuli to Oke Odde, and southwards as far as Ora. In the 
Annual Medical Report on Northern Nigeria for the year ending 31st December 
1910, Dr. M. Cameron Blair, Senior Sanitary Officer, wrote: In Northern 
Nigeria we fortunately possess, apart altogether from scientific observation, a 
very good rough-and-ready means of determining the distribution of tsetse-flies 
at any given part of the year. The Fulani, over the greater part of the 
Protectorate .... possess most of the cattle in the country . . . .For 
centuries those people have been in the habit of wandering all over the 
country in pursuit of pasture for their cattle and other live-stock. Apart, 
altogether from the question of the absolute presence or absence of water, these 
people avoid certain parts of the country at certain seasons, and slum other 

* An enterprising herdsman recently attempted to settle near Latiagi. In September, shortly 
before I left Ilorin, I heard that his cattle were dying off, thus once more proving the unsuita- 
bility of this district for Fulani herds. < 

t Reports of the Sleeping Sickness Commission of the Royal Society, no. xi. 
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regions at all time? 1 . Now many of I hose areas, thus permanently or inter- 
mittently avoided, appear, to the cursory observer, ideal cattle countries; but 
their long exj>erienee has taught those people that, if thev do not act as 
desrrilk'd, their cattle will die. They believe that in the regions avoided the 
water is either permanently or intermittently poi>onous. . . . Investigation 
invariably slur ws that* the water itself is not poisonous, but is haunted hv tsetse* 
tiies." The eastern division of llorin province is one of the areas shunned at all 
ti nit's, although tilt* country appears to a (lord excellent grazing grounds ; and 
this is doubtless due, as I)r. Blair points out, to the presence of tsetses. But 1 
have already stated that tsetses haunt practically cverv stream in the western 
division, and that nevertheless cattle arc abundant. There i>. however, one 
great ditl'erenee between the two districts: whereas G, ynhmar*iluus occurs all 
.over the eastern division, it is apparently emuplrtclv absent from the western; 
and this being so, I think the assumption is reasonable that it is tins species that 
i* inimical to live-stock. If further proof hi* necessary, it is furnished by the 
fact that the one district in the eastern division in which rattle are kept is the 
only one in which G. sulmwrsitans has not been found. 

The Southern Division. 

The southern or Oil'a divisioimf the province has been less thoroughly surveyed 
for tsetse-flics than either of the other two. and the tour on which most of the 
entries on the map are based was made in September, a very wet month, when 
eifeinnstanees were unfavourable for collecting. Nevertheless the collections 
were obtained from localities fairly evenly distributed over the whole division, 
and are probably representative. The only tsetses taken wen* G. palpalis and 
G. tut‘hinoid< j s. G. palpalis appears to he. distributed over the whole division, 
and G. tarhinoidrs, although caught at only a few places, may la* more widely 
distributed, at any rate in the western districts, than is indicated on the map. 
riie vegetation in this division, however, is less open than in the western division, 
and resembles the typical habitat of G . pa l 'pa Vs more closely than that of G. larld- 
imitfa. It has been pointed out by Rouhaud ' that, in West Africa, G, palpalis 
is gradually replaced by G. iachiuoidrs as an advance is made inland beyond the 
forest belts. In this respect the province of llorin would seem to covin’ the 
intermediate zone, G. pa l pah's predominating in the southern division, but 
occurring in approximately equal proportions with G , tackmtndrx a little further 
north, in the western and eastern divisions. 

The most remarkable feature of the survey is the apparent absence ol G. s/tfi- 
ttiorjdtiuis, a species which occurs in large numbers in the southern part of the 
eastern division. It is possible, of course, that the fly may have been overlooked ; 
hut it is improbable that no single specimen should have been taken if the species 
is at all common. From the fact that Fulani cattle are not taken to graze in the 
southern and eastern parts of the division it was anticipated that G. suh mar xi faux 
would have been found ; and. if it is really absent, some other explanation than 
the presence of this fly must be given to account for the fact that the greater 
part of the region is shunned by herdsmen. 

Comptea Rendus de T Academic dcs .Sciences, 2nd Oct. It'll. 
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In many part* there is thick bush, ami the tsetse-fHes are very numerous, either 
of which circumstances might deter the Ftilani from leading their herds here to 
graze ; moreover, the more easterly districts would be reached most naturally 
from the north, when a wide stretch of country infested by G t snhmursituns 
would have to he crossed. There is no doubt, however, about the fact that 
infection with T. hrwn can be incurred in this division, and the experience of 
successive Residents has heon that the ponies they use on tour in the eastern 
districts almost invariably die. Game is fairly plentiful in certain parts of the 
division, as it is in the eastern or Patigi division, whereas it is scarce in the 
western division ; and it is possible, therefore, that trypanosomiasis may be 
maintained, in this instance, hy infected game, and transmitted Irom them to any 
horses or cattle that venture into the neighbourhood. 





r 



Fig. 4.— Plan of (Ufa. (A) U-ing the iset>e liaimi. 


At Ofl’a itself, which is not only a large native town, but also an important 
station of the railway, only (*. ptrfpah's was found. On the western side ol 
the line lies the native town, and on tin* eastern the residential quarters for 
Europeans : on the latter side the ground rises gently and at the foot of tin* 
slope a small stream runs northwards in a direction parallel to the railway. 
The sloping ground is divided in two places by narrow valleys, on the ridge 
between which the Residency stands, and hut a little way to the south lies an 
isolated patch of marshy ground from which originates a small stream. When 
I visited Orta, in April 1912, this patch of marshy ground (marked A on the 
plan) was covered with trees and undergrowth, and was found to be the haunt 
of abundant tsefse-tlies (PI. Ill, fig. 1). 

The rest of the station was sparsely wooded and apparently free from these 
insects : but as I was assured that during the rains they were sometimes seen 
even in the bungalows, I concluded that during the dry season the swamp formed 
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a retreat for the Hies whemv they spread over I lie surrmuhling country during 
the rains. I therefore recommended that all the undergrowth should he eleared 
a wav. and that the marsh itself should In* drained hy digging a dileh tli rough 
the mhMIe. This was done, apparently with good results, for although the 
haunt was thoroughly sea relied in duly, August and September that is during 
the height of the fains — no tsotse-tlies eould he found ; and the Kurnpean 
re-idents informed rtie that they had not observed any in iheir others ( ,r 
bungalows. 

As already stated there are in the western di\isi<m some isolated patches of 
hush, skirting the smaller stp-ams or surrounding pools, in whieli I wa* unable 
to find tsetse-dies although the loeal conditions appeared to he suitable. This 
fart suggests that, in the event of a pateli .if hush hemming isolated by 
cultivation or otherwise, it remains for sonn* time a tsetse-haunt, ami as in the 
ease of the swamp at Olfa. serves as a retreat for the flies in the dry sea -on : hut 

licit eventually its tsetses die out, a proeess that may he a hv clearing 

away all undergrowth. 

The Small Race of G. palpalis found in Ilorin. 

IJy far the most common tsetso-lly in Ilorin is one which differs markedly in 
sternal characters from any of the recognised species, hut which has been 
identified as h\ pitiful fit hv both Professor Xcwslead and Mr. Austen. It is a 
un dl fly. with abdominal markings practically identical with those of (*. Inrhi- 
-oWes, with the one exception that the buff colour of the paler areas is replaced 
hv a very characteristic grev-blue tint. Specimens were sent to the hntmno- 
Ingical Research ( 'ommittee, and were very kindly examined by Mr. Marshall, 
who wrote saving that he could not regard them as being specifically distinct 
from (}, juilpftlis because, the genitalia of the males * were practically inseparable. 
In another letter he wrote that they eonshiut'-'l the principal difficulty in 
dealing with mv collections, for lie had found discoloured specimens of (!. itnhi- 
no'ulrs extremely hard to distinguish from this very small race of (1, palpal is. 

» Tn a fresh preparation the details of the genitalia .if flic male differ considerably from those 
si ■(■■ii after treatment with caustic |x>iash. Maceration. as might he expected, destroys all the 
finer structures, and distorts the natural arrangements of ihe organs. I fiis is conspicuous in 
l!ii* case of the inferior elasper. In a macerated th'* terminal portion of the inferior 

rl:is|« r is extended into a leg like, process, ending in a foot like, extremity which overlaps its 
fellmv of the opposite side in the middle line. In a fresh specimen, on the contrary, the leg like 
process of the inferior elasper is seen to Ik? hunt upwards into an S-sbajH'd structure. I he. first 
In,- nd occurs at the proximal end of the process in an upward and outward direction, the 
second in the middle of the foot-like extremity in such a way as to curve the too upwards 
and hack wants over that part of the extension which, to preserve the analogy, must he called 
the ankle. Looking at the hypopygium from above, therefore, in a Kjieeiineii from which the 
point of the superior elasper has been broken off on one side, a clear outline of the broad basal 
I Nation only of the inferior elasper can be seen at the lowest focus. On raising the focus a 
little the ankle of the leg-like process comes into view, with the sole of the heel and the folded 
1 order of the toe forming a line parallel to. but behind, the lowc* incurving border of the 
broad basal part of the elasper. At the highest focus only the toe is seen clearly, its tip 
pointing directly backwards. In a side view the extension of the inferior elasper resembles a 
snake poised with its head drawn back ready to strike. 
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The plate (FI. V JI) indicates how unlike these tsetse-flies are to the typical 
G. pulpalti, hut in view of the structure of the male genitalia, it is, I suppose, 
only possible to relegate them to that species. 

Tsetse-flies of this type were collected from every part of the province and 
were often found associated with typical G. palpalis and G. tackinoides. At 
only a few places wen; typical G. palpalis found alone. A larva deposited by 
one of these Hies measured 4 min., by 1.5 mm., by 1.5 mm. 

Mites found on Tsetse-Flies. 

On a few specimens of both G. palpalis ami G, tarftinoidos, taken during tin- 
months of May, June, and August, minute red mites were found attached to the 
abdomen, thorax, or legs. They were easily detached by the point of a brush, 
and in one instance the mite voluntarily left the tsetse-fly and was found 
crawling over the floor of a store-box. They were of two distinct types, and 
although at. the same seasons other mites were common on such insects as 
mowpiitos, Chrysops , Stomoxys , etc., the forms found on the tsetse-flies were not 
observed on any other insects. Specimens of these mites were submitted to 
Mr. S. Hirst, of the British Museum, who very kindly examined them, and 
expressed the opinion that they were larval forms of Tkomki diidak, and 
probably belonged to the genus 'I'roo/bdlimn in its wide sense. 

Fulani Cattle. 

The janyuli , or cattle-tax, levied at the rate of lx. fid. per head on all the 
Fulani cattle in the province, furnishes interesting statistics as to the distribution 
of the herds. The table given below shows in the first column the sum collected 
in each district for the year ltlll, in tin* second the approximate area of tin- 
districts, and in the third the. number of head of cattle per square mile. The 
figures, which are, of course, only approximate, indicate with accuracy the 
districts in which the experience of generations lias taught the natives they nun 
safely graze their herds. 


Di&t ribulion of fulani Cattle in Hindu Province* 


District. 


Amount <if jaiij'aii 
in jKitind* v 1 0 1 1 ) . 

Approximate area 
in square tnilr*. 

Head of cattle (to th«- 
nearest whole number 
per square mile. 



Wf.STEUN l)l Vis 

ION. 


Adio ... 


G:t 

40 

21 

Atfgdi 


;u 

120 

4 

Ajidmigari 


m2 

100 

14 

Aka mho ... 


’,11 

180 

4 

Ario re 


7H 

110 

y 

Awodi 


f»8 

UK) 

8 

Igporin 


iy;i • 

150 

IK 

llorin Town .*.. 


35 

i 100 

5 


* The jangoli tax in levied cm all Fulani cattle at the rate of Is. dd. a head. No tax t* 
collected on the dwarf cattle found in Kgbe, Eri, Ofa Ora, Oro, Osi, Idofin and Awtun ( 




A closer examination into tin* distribution of t h<* out],- leads to a Mill furl h<>r 
ri-*i fiction of tin; area in which tlirv (irriir. In Shari district. for instatin', they 
:NV ''on fine' l to Iiahanhnna, and the nci lt! ■ I >< »u ri n«.»- town of Ajikaji ; and in 
Lanwa district then- are no cuttle north of ISodo Sadn, although thev are 
plentifully scattered throughout the southern portion of the dist rid . Similarly, 
in tin Patigi division the presence of Fulani cattle i> limited to the extreme 
westerly portion of < >ke <Mde district, to an area hounded on the west hv the 
Ki\er ( hi, anil on the cast hv a line drawn from Famuli loOke (hide, ami theme 
t" Ora. I here are no cattle sooth ol Ora. In A loti, too, the majority of the 
cattle are found north of Ojuko. and tin- three or four Fulaui encampments 
1,1 Oke *'"ia district an* all on the Ajassepo hoiindarv, A glance at. the 
accompanying map. on which the districts where Ftihini eat tie occur are shaded, 
w ill show that the cattle are restricted to ihe western half of the jirovinee, no 
jnihiaJ) being collected in the eastern or Patigi division, and none in the districts 
ahmg the southern and south-eastern borders. The province of Ilorin may 
therefore be considered to he divided roughly into two portions by the fifth 
degree of longitude. Experience has taught the herdsmen that to the west of 
ilus line they may safely lead their cattle to graze, hut that to the east only 
disease and death await them. 

On comparing the map which represents the distribution of Fulani cattle with 
the other map showing the distribution of tsetse-flics, it wijl he observed that the 
districts in which cattle are absent are, with the exception of those in the south- 
western corner, almost eo-extensive with the districts in which 0. snbmursiians 
has icon found. The correspondence is so close that it suggests that the presence 
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of this insect is the reason why cattle cannot live in these districts. As a rule the 
native herdsman is either unable to give any reason at' all for the death of hi- 
cattle, or attributes il generally to 44 bad water ’ ; the one exception of which 1 
have heard in florin was in the ease of a Fnlani at Lafiagi, who told Mr. Budgon, 
the Resident in charge of tin* Patigi division, that there was a Hy which killed 
eattle in that di>triet. On being sliown a eollcetion of tsctvt’-flies he singled out 
one, wliieb Mr. Budgen believes to have been a specimen of G. * utnnorsUans^ as 
the sort to which he referred. That Fnlani cattle live arid breed, apparently in 
perfect health, in districts in which G, pulfwlis and G, Imltinyitles are. widely 
distributed, is undoubtedly true : indeed it is an everyday occurrence to see herd* 
of cuttle grazing beside the streams at the very spots where these tsetses have been 
found to be most numerous. 



Fig. f>. — Sketch-map showing the distribution of the herd* of Fnlani eattle in Ilium 

province. 

Elsewhere 0 l have pointed out that in Northern Nigeria the trypanosomiasis 
due I«i r. bntrri is much more fatal to horses than thal due to T, vir/tr. If the 
same statement applies to cattle, tins fact may partly explain the restricted 
distribution of the herds in llorin province, for T. brucri seems to be more common 
in the east and south-east than it is in the west. In Uganda, moreover. Sir David 
Bruce and his collaborators! concluded that the carrier of T. tivax was probably 
(i. jut! pah's, and it is well known that G. worsitans can transmit T. brurei. 

Dwarf Cattle. 

In addition to the Fnlani cattle, a few dwarf cattle are met with in the southern 
and south-eastern distVicts. A herd of these curious animals is seen amid natural 

9 Annals of Tropical Medicine and Parasitology, vii. r no. 1. 1913. 
f Reports of the Sleeping Sickness Commission of the Royal Society, no. xi. 
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surroundings at Kri in !' la t <* I \ . I'liey :iiv found m the neighbourhood of \ 
and towns in districts in which Knlaiii cattle cannot exist, and they have therefore 
hotMi credited with a natural immunity to trypanosomiasis.^ At florin, however, 

1 was able to prove that, in mu 1 ca<e at any rate, infla tion with 7\ Anew termin- 
ated fatallv, although in two rases recovery from infection with I\ virus \v:u 
uh'iTwd tu ori'iirA* ft is not likely therefore that these cattle would he of anv 
ii>i‘ as transport animals oven if tin * y wnv to prove physically capable of the work. 
TIuto i< soimt reason to <nppo- - that thc-e rattle, mu wlum living in country 
haunted hy <i. su/wtorsltuus, may escape tin* attacks of those insects, a* r«dle< lions 
of hitinj; dies made at the spot- where tln*v were actually "razinir did not inelitde 
this speeies, although -peeimrn' of both (i. />n/j‘tili.< and (!. ttuhiuoiihs were 
taken.} 

Trypanosomiasis. 

It is a fortunate eiivunistanro that deepim.* siekur^ does not appear to oerur in 
an epideinie form in Northern Nigeria, in spite of the fact that t>etse-llies an* 
very generally distrihuted over the Protectorate. Sporadic cases have heen 
reported from a nmnher of loealities, and certain distriets. as, for example, l In* 
piovinee of Kahha. appear to he endcinie eetilres of the disease. In florin 
province, human t r\ pano-omin.'is is ritlier vrn rare or altogether absent. The 
missionaries lioth at Slmnga and Patigi. however, have reported eases of a fatal 
disease characterised hy enlargement ol the cervical glands and lethargy which 
may haw* been sleeping sickness. The jirescnee of the trypanosome has not been 
demonstrated, and until this lias been done it would be rash to make a definite 
diagnosis. Klsewhere in the provinee file disease is unknown, and im eases of 
even a suspicious nature eaiin* under in\ noiiee durino I lie nine and a half months 
1 was in Morin. This may he die* to the Jaet that the native population is. 
relatively immune to the disease, or to the absence ol the species ol trypanosome 
i /. tftnnl>irn.<f and rhotirsirnst *| which are pathogenic to man. Idle comparative 
-earritv of oaine, whieli lias been proved by Kinglmni a*»l \ orke to be the 
reservoir of the sleeping sickness parasite in Ivliodesia, should a ho lie remembered 
in considering this subject. Then* i- indeed some reason to believe that, the 
native population is less susceptible to t rypanosomia.-is m W est. Alriea than it. is 
in other parts ol the continent. Such an opinion lias been expressed with regard 
to sleeping sickness on tlie Gold Coast, and the lew eases ol the disease that I 
have met with in Northern Nigeria have been isolated instances occurring in 
districts in which the whole population was exposed to the attacks of innumerable 
t set se-il ies. In tile opening up of the eounlrv if is, however, oi the greatest 
importance to guard against the possible spread of .-h eping sickness : for every 
development is accompanied by the introduction of individuals, both Kuropctans 
and natives, who are. certainly not imtnime. A< has already been pointed out, 
llorin occupies a somewhat precarious position from its proximity to Kahha. ft. 

“A third report on experimental work on Animal Trypanosomiasis,* hy H. Andrew Foy, 
D.P.H., in the Journal of Tropical Medicine A Hygiene, Pith Oct. MM I. 

t Annals of Tropical Medicine and Parasitology. I'.H3, vii., no. 1. 

tviid. 
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is moreover impossible to assert that the trypanosomes pathogenic to man do not 
occur in the province. A polymorphic trypanosome which is morphologically 
indistinguishable from T. gamine ns* is unfortunately very common in domestic 
animals, and in a few eases parasites with posterior nuclei have been found which 
resemble T. rhudrsiense, But even if these parasites should prove to he T, bnicei , 
the danger of man becoming infected from domestic animals- is not altogether 
eliminated, for it has been suggested by Sir David Bruce that T. hr a re i and 7\ 
rhode.de use are one ami the same trypanosome. 4 

But apart altogether from the danger of sleeping sickness, the question 
of the abatement of trypanosomiasis of domestic animals merits consideration. 
This disease is exceedingly common. Trypanosomes presenting the morpholo- 
gical characters of T. bnicei , t T. ricax, T. nan tun or preonnn , and T. theileri 
have been found in florin in the blood of domestic animals : 7\ bnicei in the 
horse, donkey, Fulani cattle, dwarf cattle, and sheep : 7'. rinix in the horse, 
donkey, Fulani cattle, dwarf cattle, sheep, goat, and dog : T. nun inn or pcconnn 
in the horse, Fulani cattle, and sheep ; and 7\ theileri in the dwarf cattle. + As the 
insects that transmit, the diseases to man and animals arc the same, any measures 
adopted with a view to diminishing tin* spread of the latter will apply also to 
the former. The province of florin, and indeed a large part of the rest of 
Northern Nigeria, sutlers heavily from losses due to trypanosomiasis of horses, 
cattle, ami other domestic animals ; and the wealth of the country is curtailed to 
an even greater extent by the restriction of the districts in which stock can be 
reared. But for tsetse-borne diseases, cattle might be raised over a very much 
wider area of the province than is at present the ease, ami the numbers of 
sheep and other domestic animals might he greatly increased. It would more- 
over he possible to introduce some form of transport by means of animals, 
thus opening up tlui country more effectually, and liberating a large number of 
native hands for agricultural employments. In a foregoing section of this 
paper I have remarked that the eastern division of Iloriu province is one of the 
regions shunned by Fulani herdsmen, and I have suggested that of the 1 set so- 
rties occurring in this pari of the province it is G. sn/nnorsitans that is particu- 
larly inimical to cattle. It may he assumed at once that it is impossible to dear 

* There can be no doubt that under certain conditions trypanosomes of the types generally 
found in auimals may infect man. This fact is illustrated by the case recently published by 
Martin and Darr;* (** Un cas do trypanosomiase humaine contractre au laboratoire.” Far Louis 
Martin et Henri Darn'. Bulletin de la Soeiete de Pathologic Kxotiqno, Tome V.,Xo. Id, 191*2) 
in which the trypanosome was reported to have the following reactions : “ Pour le virus labora- 
toiro, tres pathogene pour la sou vis, et mamfestement du type nagana-surra, les reactions 
d’imimmite passive croisce (pouvoir proiocteur du s«'*rura d’animaux. cobayes, chevres, infeeb's) 
lYloignent des Tr. bnicei et toyuIen*e et le rapproelient du Tr. ecanxi. 

f ( Vnsiderable confusion seems to have arisen as to the type of trypanosome to which the 
name T. brurei properly applies. It should l>e pointed out therefore that in this paper the 
name T. bnicei has been used when referring to a polymorphic parasite similar to that 
described and figured by Sir David Bruce and his collaborators in the Reports of the Sleeping 
Sickness Commission of thb Royal Society, no. xi. This trypanosome is probably that for 
which Prof. Stephens and Dr. Blacklock have recently proposed the name T. tiff n mine. 

J See "Trypanosomiasis of Domestic Animals in Northern Nigeria," Annals of Tropical 
Medicine and Parasitology, vii, no. 1, 1913. 
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t ho w holt* of thi< country and to exterminate llu* tsetso-tfies. \V Il:«i would 1 u* a 
very difficult and costly undertaking in a district harbouring mil> ( . jutlyuHs is 
an impossible onr where (*. snhmvr*it.ut.< is concerned ; and the clearing, even if 
mice carried out. would have to he maintained year after veur. or < |om- under- 
growth, tin* type of vegetation that is most favourable to thoe insects would 
mm)II spring up. What thru could In* d..n. ? From tin* stu<l\ ol tin- t-ctsc* in 
thr we -tern. division of florin it i- rvidrnt that it is niiitc frasihlr to raise 
-took ill districts ill which these tlirs ( and (i. tnrhin»itfr M an- widch 

di-t rihnted. provided tliat thr insert- arr not too numerous, and arr localised in 
definite haunts. No doubt undrr m«»rc ia\oiirnhlc rondilioiis manv more hrrds 
of cattle could hr niai lit a i m*< ! in this aiva. lmt thr fart remain-: that thr Kulani 
herd-meii already regard tfir « , ountrv a- affording good grazing-grounds, in spile 
of flu* fact that practically every stream i- a 1-rl-c-haruit. 1 1 i- not therefore 
necessary to despair of finding grazing-grounds m some parts of the eastern 
and southern divisions. I In- country appears to he admirahl\ adapted to surli 
Uses in many places, ij only some imaiis eonld he deviled to |i|-o|rrl the cattle 
from (lie attacks ol (setsc-tlirs. I lie ohservat ioiis on the dvvarl ralllr recorded 
abo\ e suggest that this in i«rht hr accomplished, and the well known fact that 
{-rises cannot survive expo-nre indirect sunshine lor more ihan a IVw minute- 
in lieates the nature ol the niea>ui‘rs tha! might hr adopted. 1 1 would hr 
necessary to maintain a wide area cleared of ail mi lergmwt h round the villages 
and towns, and to direel a mmiher « • f similarly eleared roads and tracks from 
this centre towards the farm lands and grazing-ground-. 1 hr hanks ( ,| the 
-t reams would aFo require to hr eh are 1 for some distance on either side of the 
I" ail writer supply . and at the points in which the cattle were led to drink. It 
iniglil in some eases lie pu«ihle to institute village gra/.mg-ground-, siiitahlv 
enclosed, and with access to a cleared reach of a stream, in w hich the smaller 
domestic animals might b.> confined. It would of onur-e he necessary to 
change the site of tiles - plots from linn* to time, hut the land thus fertilised 
would he valuable for agrirult nral purposes, and hy this means additions would 
l*e made automatically to the cleared areas around the villages. 

Throughout the province the main roads shoiihl he cleared, and the hanks 
of the stream for sonic distance on either side of the crossings. The natives 
should be encouraged to farm the road-sides, as cultivation has proved to he 
the most effective way of exterminating tsctse-llies. Not only would this protect 
the local cattle when moving from pasture to pasture, hut it. would tend to 
diminish the spread of infections introduced by herds passing through the 
province oil their way to the coast. These herd.- trekking down from the 
north are a serious source of infection. For the most part they enter Morin hy 
crossing the Niger at. four points — .Icbha. Ogudu, Mikpata and ratigi -and the 
most natural course would he to examine the herds on their arrival at lhc.se 
places, and to prevent any animals suffering from trypanosomiasis from pro- 
ceeding on their journey, either slaughtering them or detaining them in isolation 
camps. Such a measure would, however, entail the provision of a staff’ of 
trained microscopists, as animals often have large numbers of parasites in the 
blood, and are therefore highly infectious, some time before, the appearance of 
symptoms ; and the herdsmen themselves are accustomed to slaughter their stock 
29202 B 2 
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ns soon as they show rlr-finite signs of sickness. Camps also should be instituted 
near every large town and European station, in which sick horses, donkeys, and 
any other animals that it was inadvisable to slaughter, might be isolated. 

(Jreat importance has recently been attributed to the role played by big game 
in the spread of trypanosomiasis. It should undoubtedly be determined what 
forms of trypanosome they harbour in Northern Nigeria ; but' before undertaking 
extensive measures to drive back the game from the inhabited areas some exper- 
iment on a large scale should be carried out on the lines suggested by Dr. Yorke. 
It is perhaps unnecessary to insist that, in view of the discoveries of Ivinghorn 
arid Yorke in Rhodesia, the destruction of big game in the vicinity of native 
towns and European stations should he encouraged instead of being artificially 
restricted. 

T have to thank Mr. l\ M. Dwver and Mr. E. C. Duff, the Residents 
successively in charge of the province, and all the officers of the Administrative 
Department at Ilorin for their hearty co-operation, and especially Mr. R. Scott 
Chapman, Mr. T. A. (i. Rudgen, and Mr. C. S. Rurnett, who when on tour in 
their respective divisions, ami in addition to their arduous duties, undertook the 
supervision of natives trained by me to collect biting flics. Their assistance 
brought within my reach even the most remote parts of the province, and 
enabled me to obtain specimens from practically every inhabited district. 1 am 
also indebted to Mr. Rudgen for very kindly taking the photographs which 
illustrate the tsetse-haunts in the eastern division of the province, and to 
Mr. (). Vetter lor permission to reproduce his photograph of Eri. 

With but few exceptions the identifications of all the tsetse-flies in the collec- 
tions referred to in this paper have been confirmed by Mr. (iuy A. I\. Marshall 
to whom f wish to tender my most sincere thanks both for carrying out this 
tedious and difficult work, and for his unfailing kindness and encouragement. 


Synopsis of localities in Ilorin province, Northern Nigeria, in which 
Tsetse-flies were taken daring 1912." 

Western* Division*. 


Abankola, Lanwa district 

.. vi. 

P. 

Aghaku 

vii. 

T. 

Abeokuta, near llanglmse 

.. vii. 

T. 

Aghiyangi. and between Aghiyangi 



Adorn ii, near Shari 

.. viii. 

P T 

and Akibiori 

X. 

P. 

Adibongo ... 

.. vi. 

P. 

Agboim 

vi. 

P. 

Adio, Pools at 

.. viii. 

P. 

Agodi. Small stream near 

viii. 

T. 

Adio, Busamu River near 

.. viii. 

P. 

Agodi. Pools in a stream hod near 

viii. 

1*. 

Adiosun 

.. vi. 

P. 

Agoki 

vi. 

P., r 

Adiosuu 

.. vii. 

P. 

Agorombi ... 

vi. 

P. 

Adukensi ... 

.. vii. 

T. 

Aitoru. Between Aribi and 



Afonkekc. Okc Oyi district 

.. vi. 

P. 

Aitorn, near the latter ... 

ix. 

P. 

Afonkeke ... ... 

.. vii. 

P.,T. 

Aitoru 

ix. 

P. 

Agara or Agura 

.. ix. 

P. 

Ajidungari ... 

ix. 

P. 

Agbabiaka, Yalu ltiver near 

.. ix. 

P. 

Akata 

ix. 

P. 

Agbadamu ... ... ...» 

.. ix. 

P. 

Akata. Ovun ltiver near 

ix. 

P. 


° R* this synopsis the following abbreviations are used P. for jxil/inlin ; T. for 

(i. tarhiii'ihlcs ; M. for O. *ubmvr*itanif : L. for G. The month in which the species 

was observed is indicated liy lloman numerals. 
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W 1> 

T.IiN 

Dl V 

ISIOX tout l )l He (i. 


Akil'iorr. and l*-iwoen A ki 



Awo-li 

Mli. P. 

and ... ... 


t\ 

AmIIIIVi'II ... 

\ii. P. 

A kiniain*. near Adukeird ... 

Vli. 

T. 

A, a liner, one mile south of 


A m-ar the A ruin u Wiser ... 

\ iii. 

V. 

1 lnia ii rad vs as station ... 

IS. P..T 

Al.ija nr Alu*|ua. Stream a link* 



\ . a Ris«r. just Ik Iow Suite ro«-k. 


the west of ... • ... 

iv. 

V. T. 

1 lo nn ( pi. 111., tig. 2) 

Ml. P 

Ala {hi 

vi. 

V. 

Itahadmin. In ilii<-k **Tiih about 


A !:*!«*. Stream l»o*i a little lu*yom! 



4 mile from Kabailmlu on the 


the Ininni |?i\. r «»i» the Ilorin- 



Ariiiiv road 

vii. P. 

Alaji.i Road 

viii. 

1 

llabadudu 

IV. P. 

Alapa llnriu Hoad. Stream-Ud 



Ifcibaol.a, Anwa Riser mar (IM. 


near Ala|i:i 

Mil 

’ T 

VI.. ti-.l) 

sin. P.,T. 

A I:i| »:i. Stream- he* | about 1 mile- 



Babagha, and between iSuhughu 


from Alajui on the r« »:nl m 



and Dior., to ... 

x. P. 

Ih’iin 

viii 

r 

1 ta basil, 

X P. 

Alapa. Stream ;irn»" the mad 



IIabailloln;i 

vii. P .T. 

ai « mi midway between [lie Went 



Itali.iiiloiua. A mill- m* two m the 


Hive! ami Alapa 

VII). 

V. T 

W.--1 of 

sir. P. 

Alapa. Near a village a mil*- or 



I5ac l.it!... ami on sitvaiu half way 


so from Alapa on the r. .a>l m 



be i Weeii Raeliilla ami Pamlaregi 

x. P. 

Oniri 

\ ill. 

T. 

Uuiogim, Stream a Utile to the 


Alajia. Dry river- lie* 1 a little 



north of ... 

vi. P. 

nearer Dniri 

Mii. 

IV. T. 

Ifcah >oiin. hi tin- kmuini behind 


Alapa. Marsh -.til! 1 art her mi 



t lie tow II . Ilo water 

vi. P. 

towards Dniri 

\ in. 

1*. 

Ralngiin, Stream to the west « > {'. 


A lam. Riser near ... 

\ iii 

1*. 

about half way between Baloguu 


Alar 

viii. 

T. 

ami dm OMiin River 

vi. P. 

Alatiko 

v ii. 

r. 

llalooiin, Stream on the Agugi 


Alei'a nr 

.Mori. Worn Risar mar ... 

Ml. 

r. 

p. 

1 Im iu mad a lit! le to ihe west 

x. P. 

Aleri 

vi. 

!’. 

Kaloeiin 

X . P. 

Aleyej/uii ... 

viii. 

1*.,T. 

Balogun, Stream mi the Agugi- 


Alikun 

vi. 

!’. 

ll'illil mad a little to [lie east 


Aniya 

Anwa Rivet*. between M«>ina and 

ix. 

1’. 

of 

Bn logon. ( > • ? i » • Wiser m-ar 

X. P. 

X . P. 

As'celi 

v iii. 

1'. 

Baugh,,*- 

vii. P., T. 

Anwa River between 0]uru ami 



Banseriki, b> tween Lansva and 


Agndl 

viii. 

P..T. 

Morin 

iv. P. 

Anwa Kiser, between Shao ami 



Banv, at the Oyi Kiv«-r m-ar 

x. P. 

Olnru 

viii. 

P. 

1 Jarre. Between Barn; and the 


Anwa River, to tin- north of Shao 

viii. 

T 

hill m-ar ( Imki ... 

x. P. 

Ajsida ... ... 

viii. 

r. 

Beiuigun 

vii. T. 

A}»ata 

ix. 

P. 

1 tiiia or < Mobina ... 

VI. P. 

A]i f >Ia 

ix. 

P. 

Biribiri 

ix. P 

Aruhudi 

vii. 

T. 

Bod*- Sad it. O.-hin River at Bode 


Aramu River, in Agodi district 

viii. 

1*. 

S.uiu railway elation 

vii. P. 

Aribi. and half-way between Aribi 



Bongbo or Kongo River, a few 


and Aitoru 

ix. 

P. 

mile*. from Paiye on the road to 


Ariore. Near the wells 

vii. 

r.. 

Oniri 

viii. P. 

Arjnrc 

ix. 

p. 

Rude Kgbu 

iv. P.,T. 

Asckweri, Worn River near 

viii. 

p. 

Rude Kgb:> 

v. P.,T. 

Asmiio 

viii. 

P.. T. 

Budo Oya Dcogun 

ix. P. 

Asiinnra 

vii 

T. 

Bmlori 

viii. T. 

AsvdBi, Awe River near 

vii* 

P. 

Budu River 

vii P.,T. 
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Westers Division — continued. 


Ruduia River 

viii. 

P. 

Gwandegi ... 

X. 

p. 

Husaiuu 

viii. 

T. 

Hamraa River, near Daghuana ... 

viii. 

p. 

R met mu Iliver, near Guduaga ... 

vii. 

T, 

Ibada 

vii. 

P„ T. 

Husaiuu River, near Adio 

viii. 

P. 

Jdianya 

vi. 

P„ T. 

Daghuana, Klcjula iliver between 



Idiko ... ... , ... 

viii. 

P.,T. 

Puiye and ... 

viii. 

P. 

Idiya. and on stream near 

vii. 

P. 

Daghuana, Mamma River near ... 

viii. 

P. 

Idula 

vii. 

T. 

Dogari, I morn Iliver between 



Igbeode 

vii. 

t: 

Awodi and 

viii. 

P. 

Igbaja, Asseya River near 

ix. 

p. 

Dogari or Doiigari, Stream (Ala) 



Igbaja. Maleic River near 

ix. 

P„ T. 

near ... 

viii. 

P. 

Igbaja 

ix. 

P. 

Dutnagi. In a knrutni just behind 



Igbaraaiaba ... 

vii. 

P. 

the village 

iii. 

P. 

Iglio River. A stream a little on 



Dumagi, Stream between Shari and 

X. 

P. 

the Worn side of Oke Rarbar 



Duniugi 

X- 

P. 

Mills 

viii. 

P. 

Kfiie 

viii. 

P. 

Jgbokedu or Rokedu, lialf-way 



Kg wo iliver, between Lamva and 



lietwcen Hal la and Wara 

viii. 

P. 

Ariore 

vii. 

P. 

Igpoiin. Stream half-way between 



Kloghmm, near Ajidunguri 

ix. 

P. 

the < >shin River and 

iv. 

P. 

Klehnla, near Klega 

viii. 

P 

Igporin 

viii. 

1>„ T. 

Kleja, near tlie A rain u Iliver 

viii. 

P. 

fgntnia, near Igbeode 

vii. 

T. 

Klejula River, lx.- tween Paiye and 



Ilanyamyamo. near the River 



bag) Miami 

viii. 

P. 

Iruoru, oil the road from llorin 



Kleleinezi, near Aramu 

viii. 

P. 

to Aw unyen 

vii. 

P„ T. 

Kleineri 

ix. 

P. 

I lave til 

vii. 

T. 

Kainali. Stream near Famali on 



Iliapa. Stream on the Agugi- 



the road to Shari 

X. 

P. 

Ilorin road between Iliapa and 



Kainali. Stream half-way between 



the Oyun River 

X. 

P. 

Shari and 

X. 

P. 

Iliapa. Stream on the Agugi- 



Kata, and on A wining River near 



llorin road a little to the west 



Kata 

vi. 

P. 

of Iliapa 

X. 

P. 

Kata, /t’/o/rf at 

viii. 

P.,T. 

Iliapa 

X. 

P. 

Kata. Klebue River, a frihutaiy 



Iliapa. Stream on the Agugi- 



of the Awhong River. -1 miles 



llorin road just to the cast of 



south of Kata ... 

viii. 

1\T. 

Iliapa 

X. 

P. 

Kata. Klefura Stream, a tributary 



ilomvyi 

vii. 

P„ T. 

of the U'eru River, '1 miles 



llorin. Oyun River near (PI. J. 



N.W. of Fata 

viii. 

P.,T. 

tig. -) 

iii. 

P„ T. 

Kata. Onibongho River, tribu- 



llorin. Oyun River at the point 



tary of the Awhong River, near 



where it is crossed hy the Patigi- 



Kata 

viii. 

P . T. 

Uorin road 

iv. 

P.. T. 

Fata. Awhong River on the road 



llorin. Oyun Iliver near llorin 



between Klega and Kata 

viii. 

\\ 

on the Patigi llorin road 

iv. 

P.. T. 

(lal>o, near Lanwa 

vi. 

P. 

llorin, Oyun River near ... 

viii. 

P. 

(himhari, near Pako 

ix. 

P. 

llorin. Foma River, just behind 



Geruwu, and »>n stream near 



the town, in an isolated clump 



Geruwu ... 

viii. 

P. 

of trees to one side of the road 

viii. 

P. 

( ieniwu. Stivain half-way between 



llorin. Jniorn River at the 



Sokoto and 

viii. 

P. 

grossing on the road to Alapa... 

viii. 

P. 

Gori ... 

vii. 

T. 

llorin. Oyun River near llorin 



Guduaga ... 

vii. 

T. 

on the Agugi-Ilorin road 

X. 

P. 

Gunia, Pools of a stream near ... 

viii. 

P. 

Iluma 

viii. 

P., T 

Gunia. brv bed of a stream near 


Imoru River, just behind llorin 



(to N.W.) 

, viii. 

P. 

town 

iv 

. P., T 
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WicsiKits Division — co Jit in Ht'ti. 


Iudtu River. on road to Ojubcde 

vi. 1* 

Xalamu River, on the road to 



Iiii»ini River, <m road from Ilorin 


Oloru 

VIII. 

P. 

to Idtko ... ... ... ... 

viii. iv. t. 

N data River, between Shonga and 



Indaehi 

X. 1*. 

the liner Oshin... 

iv. 

P. 

Jwa River, on the n*ud to Uld 


Noma, near Ajidungiiri ... 

IX. 

P. 

# 

viii 1*. 

Ntjuanda 

viii. 

T. 

JaW* ‘ 

ix. IV 

Oba Ruer. just before it Hows 



Jvhhn 

vi i. T. 

into i In i lyim River 

vii. 

P. 

Jehl,:i 

ix. 1*. 

Obada 

v. 

P. 

Jcbba. Near Mr. Fermin’s house 

IX. 1*. 

ObaiiiMVa, and on River Xigiu or 



Jehha. Ova River near ... 

ix. l\ 

Ivji.i near Obaniswa 

Vlti. 

1* 

Jehha. Hill ealh‘<l Oke Kum'iin. 


tMo .\tr|.;| 

i x. 

1*. 

<>r Oke Kessa 

ix. IV 

i Mo Hri. K nit inti distrii-l 

IX. 

IV 

Jehha. a couple of miles m the 


Odo Ol.a, near the Araiuu Rivet’.. . 

viii. 

P. 

S.K. of ( 1*1. V. tig. 1 1 ... 

i\. IV 

1 kdort »«; it 1 1 ... ... ... ... 

ix. 

P. 

Jodoim* At the railway station 

vii. I*. 

< idumltaka ... 

v i i i , 

\T 

.lodomo. Dry stream-bed near 


t Miiinh.ika. on road from Alaro 



the railway line 

vii. IV 

to 

viii. 

P. 

•lodotno 

ix. IV 

i»i»atiy«* 

X. 

P. 

Konkofti 

in. IV. T 

Ogaliye. half way Itetweeii Ag 



Kulendi ilistriet. About I :• mile*. 


lux angt i in 1 

x 

IV 

N. of the lloritt Residency along 


ogidi 

VI. 

IV 

the railway line : a little on t 1 m* 


t IgUlidtdo 

V. 

IV. 1 

Oynti River side of the line ... 

vii. IV 

Ogudu 

hi. 

IV 

Kulendi distric t. About IP. miles 


Ujllhe-le 

vi. 

IV, 1 

along the railway line from the 


Oke A'.d»a 

ix . 

IV 

Residency towards Oyun Riv.-i 


( tke Dari ... 

IX. 

IV 

station 

Ml. 1*. 

( >ke Mail Ufa 

viii. 

IV 

Kulendi dislnrt. In tin- bush 


oke 0 \i. het ween Oke Magura 



about midway between th»- 


and 

i v. 

IV 

railway line and the Ovun 


< kke Oyt 

viii. 

IV 

River, some d or l miles from 


okiti po. between Igbokedll and 



Ilorin towards the north 

vii. IV 

Wara 

viii. 

IV 

! .aiere or Hahn: ... 

viii. T. 

< »lod:i, near l»ud:«ii 

ix. 

IV 

Ranwa railway station 

vi. IV 

Ohdaganga. near Ajidungari 

ix. 

!*• 

banwa 

vi. IV 

Olngbin 

viii. 

IV 

Lanwa 

ix. IV 

Ologede 

viii. 

IV 

l.anwa. a !»tiie to Lite, north of ... 

ix. IV 

Ohigogj 

vii. 

p. 

Maleic 

viii. IV. T. 

< Mogogi River 

viii. 


Maleic, between Ologede and 

viii. IV 

< iioroi'o 

A. 

IV 

Malote. Apoya River, a tributary 


< Horn. Alako River near 

viii. 

P. 

of the Rnsainu River. A miles 


( Horn. Ohui River two miles to 



east of Malel 

viii. IV 

the S.W. of 

viii. 

T 

Malete. Husain it River east of ... 

viii. IV. T. 

iHt.ru, • l ry stream bed a mile or 


IV 

Male to. Aui River, tributary of 


two south of 

viii. 

the Rusainu River, near Mah.de 

viii. P.,T. 

Oloru. Small stream, a tributary 



Maluma. Rn*jn near Malutna, 


of the Anwa, bet worn Oloru 



Ik.* tween Oloru and Agodt 

viii. T. 

and Agodi 

viii. 

IV 

Mokolo 

x. IV 

Ouiatuntu. Otnngo River (pools 



Morna, pools of a stream near ... 

viii. T. 

only) near Omaluntu, on the 



Moni, near Agodi ... ... ... 

viii. T. 

far side of Oke. Rarbar... 

viii. 

IV 

IV 

More, Oyun River just below ... 

viii. P. 

Onimaji or Atmnaji 

viii. 

Xa£imu River, between Shao and 


Oniri. Went ltivor near Oniri 


p. 

Oloru 

viii. IV 

and to the west ... 

viii. 
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Oniri, hanks of the Awhong 

River, K. of viii. I*. 

Oniri. Pools in tin.* bed of a largo 
stream on tlie Ala|«i-Oniri road viii. P.,T. 

Oniri. Stream-bed near Oniri oil 

the Paiyu Oniri road viii. P. 

Oniri. Dry lied of a stream be- 
tween Paiyc and Oniri ... ... \ ii i. P. 

Oniwara River, on the i*»».id to 

Undo Ilia, Kuleudi district ... vi. P.,T. 

O.jiiala'juala, under a big trees 

between Iliahaand ... ... vi i. T. 

Oijualanuala ... ... ... vi i. P., T. 

Oivri ix. P. 

Oreii, stream to north of ... ix. P. 

Omki, hill between the Oyi River 
and x. P. 

Oroki, and on stream near Oroki x. P. 

Oroki, between Ogaliye and ... x. P. 

Oxliin. \t the River Osh in on 

the Patigidlnrin road iii. P. 

Oshin River, where the Patigi- 

llorin road crosses it ... ... iv. P. 

Oshin River, where it crosses tin; 

Baloguu- Ilorin road iv. P., T. 

Oshin River, on the Agugi- ilorin 

road vi. 1*. 

Oshin River. Small stream, a 
tributary of the Oshin River, 
on the Agugi - Morin road, a 
little to the \V. of the Oshin 
River ... vi. P. 

Oshin River, where the Sliongu- 
Jebba mad erosses it (PI. \T., 
lig. 2) iv. T. 

Oshin River, just south of Rode 
Sad u ix. P. 

Oshin River, one mile south of 

Rode Sadu ... ix. P. 

Oshin River, three miles south of 

Rode Sadu ... ... ... ix. P. 

Oyi River, whore it crosses the 

A gugi- Ilorin road ... ... iv. I*. 

Oyi River, on the Agugi-Iloriu 
road vi. P. 

Oyi River, about one mile north 
of the Agugi- Ilorin road ... x. P. 

Oyi River, near Igbaja ix. P. 

Oyi River. Bakin Oulbi, on main 
road between Shari and Zum- 
hnfu viii. P. 

Ovi River, near Zumlmfu ... viii P.. T. 

Oyun River, near ilorin (PI I. 

tig. ... ... ... v.. vi., vii P., T. 


Oyun River, on Patigi-Ilorin road, 

near Ilorin ... ... ... vii. T. 

Oyun River, near Ilorin, near 

main caravan road ... ... vii. P. 

Oyun River, near Ihvin. Re 
ported by the eollecvor to have 
been caught on a cUr-din tree 
( Fo'ns sj>.) X. T. 

1 1 yitn River, where it crosses the 

Raloguu-Uoriii road ... ... iv. P., T. 

Oyun River, on the Agiigi-llorin 

road vi. P. 

Oyun River. Small stream to tint 
\V. of the Oyun River on the 
Agngi Ilorin road ... ... vi. P., T. 

Oyun River, just beyond the 
stream Oniwara ... ... ... vii. P. 

Oyun River, half-way Ixjtweeu the 
streams Oniwara and ()l»a ... vii. P. 

Oyun Riwr, a little to the X. 

( towards the River Anvva) of the 
Patigi-Ilorin road ... ... vii. 1\, T. 

Oynn River. About J mile 

further along the river in the 

same direction ... ... ... vii. P., T. 

Oyun River. About 1 mile 

further on in the same direc- 
tion vii. P. 

Oyun River. About 1 mile 

further on in the same direction vii. T. 

Oyun River. About i mile 

further on in the same direction vii. P.,T. 

Oyun River. About 1 mile 

further on in the same direction vii. 1\ 

Oyun River. To the west of the 
railway bridge over the Oyun 
River dose to Oyou River 

Station ix. P. 

Paive viii. P. 

Paive. Stream between Paive and 
the Worn River on the Paiye- 
Malcto road ... ... ... viii. P. 

Paive. Onikonko River 2 miles 

to the X. \V. of Paiye viii. I*. 

Paive. Stream between Paiye and 
Oniri viii. P. 

Pako. Oni Pako ... ... ... ix. P. 

l'ako. At the new Rest-House on 
the road to Jehba a little way 
from Pako ... ix. T. 

Pako, between Jebba and ... ix. P. 

Pandaregi, stream on the road 

between Bacbitta and ... ... x. 

Pandaregi ... ... ... x. 


Pm iU 



in Tin: iLujtix pitovixt i: ok noktiikkn nu;i:ui.\. 




Wks'i 

KHN 

Division* -~r •ontimu'd. 


’audarei/i. Ndafa River mi the 



Sokoio. Stream U-ymid S«*koto 


frmn Paudaregi to Shari... 

X. 

iv 

towards Awoli ... 

MIL IV 

V, Riw r 

\ in. 

p. 

1 inaso 

vii. IV. T. 

Vus'ko, ami *>u stream between 



Warn 

MU. IV 

I\itik*> ami Iada-hi «... 

\ . 

IV 

Warn < dope 

MU. IV 

'm»s near Aw«>di... «... 

vni. 

p. 

Weru River (near), to the N.W. of 


1 1 > «it ... • 

X. 

p 

A god l district 

vni. IV 

.]i:in, River Anwa near ... 

iii. 

1* 

Weru River (near), in the N.W. 


Iijim. Ri\er I morn near ... 

in. 

p. 

eorner of Agodi distriet 

MU P 

■hari «»r Sh. ‘tragi ... 

vii. 

IV 

Weru River, on road lielweeu 


•liari ... ... 

viii. 

p. 

1 1 lima and Raoli ; at present only 


inri 

X. 

1’ 

Is. ( PI. 1 1., tig. 1.) 

viii. P 

•hari. Hill behind I In* town 


p. 

Weru l!i\el\ where the P.iiie 


•ii.il i. P<m» 1 near Shari »»n llie 



.MaU'te road e josses it ... 

viii. IV, T 

r-’.-el t>» Duma-ji ... 

iii. 

1* 

Weru River, between Oniri and 


tun. Sir.-am half-way ln-iwei li 



Pai\e 

Mil. IV 

Hiari ami 1 lumagi 

in. 

p. 

Weru River. Collection made at 


•Inri. Stream between Shari uii'l 



various points along the Weru 


Rnmai'i ... 

\. 

p. 

River bet w» eii the crossing oil 


•l ari. Knriimi on the mail to 



the Oniri I’aiye road and the 


l.atiagi 

X. 

p. 

junction with the Awhoiig River 

viii. IV 

Stream mi tlu* Shari- 



Weru River, at the crossing mi the 


I’aniali road, nearer Shari 

X. 

IV 

mad from Pai\e to A hi pa 

viii. IV, T. 

'h mga. \l a stream just liehiml 



Yarn. Small stream, a tributary 


the town 

iii. 

IV 

of the < lyi River, to the Iv. of 


•honga, 1 >n the fringe of a dump 



Varu 

vi. IV 

of trees at tin- margin of the 



Yarn. Small stream to the W. of 

vi. IV 

lagoon just outside the town ... 

iii. 

IV. T. 

Yarn. < lyi River U-ymid 

vi. LV 


iv. 

IV, T. 

Yarn. Small stream between Ra 


'lioMj»a, ami on the river whieh 



logon and 

vi. IV 

th»\vs from Dninad to Shmiga... 

X. 

IV 

Yarn 

x . IV 

'••koto 

V. 

IV 

Yarn, Stream a little to the Iv. of 

x. IV 

-"koto. Pasa River near 

viii. 

p. 

Yuregi. At a rni/a near ... 

viii. IV 


Ka 

'T KliN 

Dl VISION. 


\giiiri. Valiev [ mile t" S.W. of 

iv. 

IV 

Rada 

x. IV 

\ u'<iL;i, Hoii Ui\e»* J mile to S.E. of 

iv. 

p. 

Radokin 

x. T.,M. 

\jugi. < »_m Riv*»r. a tributary of 



Rniigho, and between Rongbo and 


the <M»i River, near Agugi 

iv. 

IV 

OkeOdde 

x. IV 

Wmgi 

vi. 

IV. T. 

Hongi. Kuyi River near Ibnigi on 


W'ngi, River just behind the 



the Patigi I lorin road ... 

iv. P. 

village 

vi. 

IV 

Rusa. Kuniini by the Kussiiko 


Vgugi. Stream to the W. on the 



River near 

v. IV, T. 

1 lorin road ... ... 

vi. 

IV 


M. 

Wutfi. Small stream a little to 



Rusa. ICussuko River near 

v. IV. T 

the K. of tiic Ovi River 

vi. 

IV 

Rusa. Oyi River near 

v. IV. T 

W-ugi ... * 

X. 

IV 

(Jhwkela. N’yemi River near 

x. M. 

Unin, on Oru lliver ... 

X. 

P., T. 

Daji. Stream near Daji on tlu 


\jikuami. and also a little to the 



Roguu-Patigi road 

v. P., T 

S. of Ajikuami ... 

X. 

P. 

Daji 

x. M, 

Arido River, between Eg boro and 



Duro, near Pada ... 

- 1’., r l 

Kgl*. 

vii. 

M. 


M. 

Rabaflzuuri 

vi. 

IV 

Echo River, near Patigi ... 

v. IV 
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Edogi Chapaka, Niger flats W. of 

v. p./r. 

Edogi Chapaka, Niger flats near to 
(not near water) 

V. P.. T.. 

Edogi Pasanako. Edge of Niger 
flats ... 

M. 

V. P,M. 

Kgl* 

vii. P., M. 



viii. P. 

Egbom, Niger River near 

v. T. 

Kgboro 

vii. P.. M.. 

I 

Eg boro 

viii. P..M. 

Egboro 

x. T...M. 

Kgboro, stream three miles south of 

x. M. 

Egboro. lie tween Egboro and 
Egbc. two miles N. of the Noako 
River 

x. IV. M. 

Ejiba 

vii. M . L. 

Enioworigi, near Lattai 

x. P..M. 

Emoworigi, Retween Kussoko ami 

x. P.T. 

Ere ... 

M. 

vii. M. 

Ere. Caught where cattle were 



x. 1\ 

Eri (PI. IV.) 

vii. T .M.. 

1 

Eri 

viii. T.M. 

Krufu 

v. P. 

Ertifu, between Patigi and 

v. P..T. 

Krufu 

vii. M. 

Krufu 

X P.T. 


M 

Krufu. hetwoen Egboro and 

x. M. 

Ktclii 

vii. P . M. 

Htehi. between Fei and 

vii. P. T.. 

Famuli, at the Oyo River near ... 

.M. 

iv. P. 

Kamali 

x. P. 

Fei 

vii. I>„ M. 

Rada 

v. P.T. 

Gada, l»etween Krufu and 

M. 

v. P.T 

Gaji. Near Gaji on the Rogun - 
Patigi road 

v. P. 

Galogi ... ... 

vii. P..JI. 

Galogi, and on Nyenii River near 
Galogi 

x. P„ T„ 

Galogi, between Krufu and 

M. 

x. P..M. 

Gbodu , 

viii. T., M. 

Godiwa. near Patigi 

v. P . T. 

Gudu Zurn, between Lafiagi and 

v. P . T. 

Idorfin, Kabba Province 

vii. P.T, 


M. 


Isanlu (Oke Oloke), between Lata 

and v. P. 

Jijikuo, between Pada and ... v. P., T. 

.Tijikuo, lietwceu Rogun and ... x. T., M, 

L. 

Kasagi ... r ... ... vii. M. 

Katsido x. P., M. 

Koro vii. P.,M.. 

L. 

Kusofini, on the Oke Odde-Lafiagi 
road ... ... ... ... iv. M. 

Ku.xogj Danslii, between Patiyi 
and ... ... ... ... v. T. 

Kusxuko River v. P., T.. 

M. 

Kussuko River, between Zumbufu 

and Lafiagi vii. T. 

Kuyi River, five miles south of 
tlie main Patigi-IIorin road ... v. P. 

Labaka, a little to the E. of ... x. P. 

Labaka. and again a little to the 

\V. of Labaka x. P. 

Lade. Ouku River on the main 

road near ... iv. P.,T. 

Lade, stream one mile to the W. 

of v. P..T. 

Lade, three miles south of ... v. P., T. 

Lade viii. P.,T., 

M. 

Laliagi. swamp in Kgua valley ... iv. P.,T. 

Lafiagi v. P. 

Laliagi, Egua River near... ... v. P.,T. 

Lafiagi, stream between the 
Kussuko River and ... ... v. T. 

Lafiagi, ten miles to the west of v. I\, T. 
Lafiagi, Niger Hats five miles to 

the N.W. of v. P. 

Lafiagi ... ... vi. P. 

Lafiagi viii. P.,T., 

M. 

Lab, swamp opposite to ... ... v. P. 

Lab, edge of the Niger Hats 

opposite to ... ... ... v. P.,T. 

La lagi, between Lade and ... iv. P.,T., 

M. 

Lalagi, between Ruganagaji and ... iv. P.,T.« 

L. 

Lalagi ... ... ... ... vi. P. 

Lalagi. Odo Oni Pako, the water 
of Lalagi, on the Lade road ... viii. P., T. 
Ixilagi viii. P., T.. 

M. 

Lata, between Lade and ... ... v, P,,T. 

Lata v. P., T. 
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Latlai 

X. 

T..M. 

Li k pa la 

V. 

I‘. 

Mayi, Pada district 

vii. 

T., M 

Mamha ... ... ... 

X. 

T.. M 

Ilatokun 

viii. 

1*.. M 

Ilatokun. and on Kusstjko River 



near Matokujl ... 

v iit. 

M. 

fclatftkiin 

X. 

P..T. 



M. 

Matokun. Iwtwivn Egltoro am) ... 

X. 

M. 

Mattiknn, lielween (ike (iluelii an«l 

X. 

M. 

Matokun. In a typical ktirumi ... 

X. 

M. 

Mirhian (Jidda. Ik. 1 tween Zumhufu 



and haliagi 

viii. 

T.. M 

Mtnrufugi. hv R. Nalli. 1} miles 



K. of Patigi 

V. 

M. 

Mornifugi ... 


T . M 

Nd»*je, near Latle ... 

viii. 

T . M 

Ntlelinian. on (ike (Mdo Lufiagi 



ro:nl : not on a river hank 

IV. 

1*. 

Noako River, hetsveeii Egboro and 



Kg he 

vii. 

I 1 .. T. 


M 

N-ako River. Tsetses very plenti- 
ful here in the ilry season in tin- 
riser heil, ami part ienlarly in 
the hushes wliieh overhang the 
pools of the riser. Hutfahi 
gra/e along the hanks in Re- 
tire season. Tsetses not sn 
numerous in the wet season ... x. P . T., 

M. 

Obala vi. P..M. 


d-lo N'ia near Eri... 

viii. 

T.. M 

O'h* ()kt-ri. stream live miles from 
t Mo (ikeri. Knruini at the Rest 

X. 

1* , T. 

House ... ... ... ... 

(•do (ikeri. Caught where rattle 

X. 

p. 

were grazing 

X. 

p. 

Mfalira ... ... 

( *gu River. l»civveen Ora and 

vi. 

P..T., 

M.,L. 

Agheoku... 

iv. 

P. 

I Ik** < >dde 

X. 

I*. 

Oke Udde. stream to west of 
tike (hide, half-way between 

X. 

1*. 

Lahaku ami 

tike Oloke. on the trade-route 

X. 

P. 

from Patigi to Awtun ... 

1 ike < iloke (Sanlu), four miles to 

V. 

P., T. 

the X.K. of 

V. 

P., T. 

<»ke Oluchi 

t>k*- • iluelii. in sparse hush on top 

X. 

M. 

uphill at 

X. 

P , T., 

M. 


tike tiluchi, on hanks of running 

stream near ... ... ... x. M, 

tike Ohio \i.,x. T, 

O logout:! ... ... ... ... x. IV 

<>ra \i. P.,T. 

«»r:t P. 

lira, A were River between Rung- 


ln> and 


... x. P. 

t»ro 


... vi. P.. T , 
M. 

Oro ... 


... x. T. 

Owa 


... vi. P. 

Pa- la. si ream Ih-Iwivii 

•1 ijikiiu 

and v. P, 

Pada 


... vii. T,M. 

Patigi. Kehe Rivel 

r near 

the 

Patigi Uesuh-ney on 

the Patigi- 

llorin road 


... iv. P..T. 

Patigi. two streams «n 

in- and three 

miles lot lie 1!. of 


... V. 1-..T. 

Patigi. one mile to tin 

■ K of 

... V. 1-. 

Patigi. tributary of 

the Kuvi 

River near 


... v. 1*. 

Patigi. swamp on the 

road lo 

Uli 

near 


... v. I>. 

Patigi 


... Viii. 1’., T 
M. 

Paligi. Niger hank :ti 


... viii. 1*. 

Patigi. Stream hetsse 

etl the Resi- 

deney and the town 


... viii. 1*. 

Patigi. Malalane stream mar 

... viii. 1'., T. 

Patigi. Nyemi River mar 

... x. M. 

K.U 


... vi. 1-. 

Rogtiu. ami also south of 

the 

Kampe River near 

Rogun 

... V. ]>.. M 

Rogun 


... vii. T„ 1-. 

Rognu 


... viii. T„ M 

Rogun. KamjM; Riv< i 

• near 

... viii. I>„ T. 




M. 

Rogun ... ... 

X. 

1-.,T. 



M., 1, 

Rogun. between Daji ami 
Ruganagaji. west of Lafiagi, in the 

X. 

1*., M 

Kgna swamp 

iv. 

I*., T. 

Sak|N>fu. edge of tin- Niger flats near 

V. 

1’.. T. 

Sanlu, Kuhha Province ... 

vii. 

M. 

Sukugi 

vii. 

1-., T. 
M. 

Sula, lx.-tween Magi and Kasagi ... 
Susonogi. Niger swamp IjcLweeu 

vii. 

M 

(iakpan and ... ... 

V. 

1\, '1 


M. 

Tampa-halogun, Stream between 



Kafiagi and 

iv. 

T. 

Tsuvun, between Pada and 

vii. 

1-., T 
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Tutugi, stream on the Rogun- Yelua, near Lafiagi viii. I\, T 

Patigi road v. P.. M. M. 

Tutugi x. P.. M. Zongo, near Lafiagi viii. P. 

Yahagi or Yagbagi vii. P., T., Zumbufu vii. T.,M. 

M. Zumbufu 4 viii. P.,T 

Yaiuu Zuru, near Niger swamps v. P . T., r M. 

L. 

Southern Division. 


A foil 

V. 

1\, T 

Afon ... 

viii. 

P. 

Agbamu ... ... 

ix. 

P. 

Ajassepo 

viii. 

1*. 

Akpa 

ix. 

P. 

A labi. on the Odo Oyi 

ix. 

I\ 

Ainnuifaza, near Morin ... 

ix. 

P. 

Aredube, on the Oshin River ... 

ix. 

P. 

Aula 

ix. 

P. 

Awsun 

ix. 

P. 

Aw tun, between Ktan and 

Awtun. In thick bush around the 

v - 

P. 

town 

vi. 

1>. 

Aza lliver, south of Ilorin 

viii. 

P. 

Edidi 

viii. 

P. 

Kkan 

ix. 

P. 

Epetu. Thick bush 

vi. 

P. 

Erin. Near the railway line 

vii. 

P. 

Eruku 

viii. 

r. 

Ktan 

ix. 

p. 

(Lima 

vii. 

p. 

Idiemi 

V. 

p 

Idofian, near 

ix. 

p. 

Idofian, Odo Awcri near 

ix. 

p. 

Idofian, Okagi River near 

ix. 

p. 

Idofin 

ix. 

p. 

Ighoma ... ... ... ... 

viii. 

\>. 

Tgboida. Thick bush 

vi. 

p. 

Lgbowo 

ix. 

F. 

Iknutoii 

viii. 

P. 

Ilia 

V. 

P.,T 

Ilia market 

iv. 

r., t 

Illotta 

ix. 

p. 

lllotta, Igbo Illotta, bush near ... 

ix. 

p. 

Holla. Thick bush 

vi. 

1*. 

IlolTa 

Ilorin. On the road 10 Olohon- 

viii. 

p. 


doroko ... viii, P. 

Isanlu, along a stream between 

Onui and v. P. 

Isanlu ix. P. 

Kanla River, near Obaniswa ... viii. P. 

Laduba ... viii. P. 


Laiyadu ix. P. 

Obate vii. P. 

<>bo viii., ix. P. 

Odde, Afon district viii. P. 

< Ido Kku ix. P. 

Odo Jagu ix. P. 

OdoOgbo ix. P. 

Odota River, on the Ilorin- 
Obauiswa road viii. P. 

Uifa iii. P. 

Offa. In the swamp (PI. III., fig. i.) iv. P. 

Orta. Thick patch of bush to the 
W. of the Residency iv. P. 

Orta, Oyun River near viii. P. 

Orta. To the W. of the native 
town ix. P. 

Ojuko ... ix. P. 

Oke Aba ix. P. 

Oke Awra iii,, viii. P. 

Oke Ilia. At the Ilia River ... ix. P. 

Okeu Igbc vi., viii. P. 

Okeya. In thick bush round 
Okeya between Ajassepo and 
Igbadja vi. P. 

Okuu River, on the road to 

Obaniswa ... viii. P. 

Olobondoroko vii..vui. P. 

Olobondoroko. On the road to 

Ilorin viii. P. 

Omcdo ... ix. P. 

Omu iii., v. P. 

Omu. Around Omu in thick 

bush and near a stream ... vi. P. 

Oquale ... viii. P. 

Orimope viii. P. 

Oro River, between Idofin and 
Eruku vi. P.. T. 

Osale River, on Ilorin- Obaniswa 
road ... ... ... ... viii. P. 

Osi v., viii. P. 

Owo, between the Oyi River and iv. P. 

Owo, between Isanlu and ... v. P. 

Sakpe ix. , p . 
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Home observations on the larva ok auciimkuomvia 

LUTEOLA, K. 

1*Y Du. KoilKltT E. Ml.T'ONNKI.r, 

\V*//«W Offinr, l <junJu l*rotcftonit< . 

'Hit- following arc a few observation* made on tin- larvae <»f . I ut limnom >/in 
%t>"ln taken in Uganda. I’ho larvae were kept in glass-topped cardboard boxes 
jonfaiiiiug earth. Several attempts were made to feed them on the less bain 
|firts of puppies hut in no ease did they make an\ attempt to draw blood. I 
■ben placed some on my own hand. In only one instance was this successful, the 
Retails of the feeding being described helmv. 

| Meat, crushed ticks, bananas were plaeed in tin' boxes at various times, but so 
liras could be gathered, they were left, untmiehed. I»v dampening: the earth 
frith water every few days larvae were kept alive up to a mouth. Thev would 
ftn d -ably have li veil longer wen? it not that the exigencies of constant travelling 
{tinted their neglect. The small immature larvae however did not srrm to grow. 
flio>e which pupated having been mature, or almost so. at the time of capture. 
Jin- longest period between capture and pupation was 12 days, and this larva 
Iras full of hlood when taken and two days later its alimentary trad was still red 
jfrith blood. 

The following records indicate the duration of the pupal stage : — 


l.nrra tulu-n. 

I'ujittlnl, 

1‘lirs i'Htrnjnl. 

■| item) >er 12th 

Sf|pl<'lilhrr 1 .It 1 1 

October fit.ll 

1 2 tli 

,, l.ltll 

yth 

12th 

Kith 

., fit h 

12th 

17lh 

,. 7th 

„ 12th 

17th 

„ yth 

liith 

2Kth 

Jfitli 


The average period between pupation and the emergence of tlm imago was 
therefore 21 days, the extremes noted being 1* and 24 days respectively. 

1 did not observe an actual escape from the pupa-ease. A fly shortly after 
emerging, while the head parts were still soil and mobile, was held between the 
thumb and forefinger. It kept repeating a movement in which the base of the 
h'-ad first swelled and then precipitated a peristaltic elongating action towards 
>ex, on the completion of which a projecting or thrusting movement of the 
Interior half took place, which doubt less was a repetition of flic meidianisin by 
lueans of which the pupa-case had been broken. 

l lie following is a description of the feeding of a larva on the web between 
lny index and middle fingers. A slight though not constant pricking w»h felt 
paring the experiment. The biting and suctional process was accomplished by 
fmir little shakes of the body lasting about one second and which could be 
distinctly felt. This was followed by a period of rest lasting two seconds. 

At end of 3 minutes : — Larva almost perpendicular to the surface attacked, 
but resting the body against the finger. 
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12 minutes : — The posterior extremity which had formerly been Hat becuu, 
full and rounded. 

14 minutes : - An erecting peristaltic wave of the whole body took place. 

17 minutes : — The alimentary tract seemed to be forced posteriorly. Ti 
tail end became Hat sixain. A puncture was evident in the finder. 

19 minutes: — The tail became full and rounded again; blood was seen * 

the alimentary tract. 

20 minutes The erecting movement was repeated. The body sc.-ru* 

nearly full of blood. 

2fi minutes : — The sucking movements became feebler. 

27 minutes The posterior end having become Hat, again filled out. 

27 30 minutes: -Another erecting movement and the tail became Hat. 

29 minutes : —Still feeding : posterior end full again. 

29 30 minutes : — The sucking movement more feeble and taking place a; 

lunger intervals. 

30 minutes: — Larva straightened out ; feeding well again. 

30 31 minutes : -Fell partly to one side : tail Hat again. 

31 minutes: — Almost horizontal ; still feeblv feeding; tail full. 

32 minutes : — Regained perpendicular position; whole hodv dark, except 

lateral thickened bands, but tail darkest. 

33 minutes : — Fell to almost horizontal position : still feeding, but feeblv. 
3(» minutes : -After partly regaining the upright position it again beenm. 

almost horizontal. 

39 minutes — Released hold : air bubbles were seen in the hodv. 

The little circular punehed-out hole in the finger was bright red, but did ne* 
bleed. It was followed by no swelling. 
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ON A NEW AFRICAN SIM’.CII’.S OF COCCI DA I’.. 

Hv -I. M. Scott M u i'i k. M.A.. 15. Sr., 

• II rst A t naan Mailianl Staff, 

Jeronema africana, *]>. n. 

h KM A l.K ( litr IF -Ovisac formed ut thirklv felted frcamv-wltilc in hutlswliilc 
i i-ri t i< ill : dm'sum highly convex limu'itmlinalK and diuhtU mi i iimsversclv, nith 
-'•ril- uf il limnll ndinal and c miniate I keel- nr ridges. ,,f which the lateral 
lie" are very lirnad and tlan^r-like and arise limn |niints mi tin* liudr id the 
'■male nmsiderahly nearer the middle line than any id the nihers : sides rertieal, 
,ith I vvn ur three curved or enneentrie keels similar to those on the dnrstnn. Imt 



Fi". 1 . — Ct-rniiritui ofro'ana, Marfa* : females with ovisacs in si In ; 
very slightly en!a rood. 


here arc also small transverse intervening lines which j**i vc» tin* sides of the 
visac a distinctly conrlioidal appearance ; interior of ovi-ae smooth. 

■'*0 to 8\>0 nun.: height, 6 to 7*o0 mm.: width, h to 7 "I'i mm. Old adult 
'•male tilted as in Pulvinaria so that tin* front, which is distinctly produced, is 
>e- only portion attached to the food-plant. In some instances the position of 
h“ hod y is almost vertical, and in one example the anal portion projects actually 
lightly in front of the cephalic margin. Dorsum with a median elongated patch 
d opaque glassy secretion, the rest male and dark hrown in colour. 

Ir mule after maceration in potash — broadly ovate, and usually distinctly 
'roduced anteriorly. Derm covered irregularly with more or less circular cells 
fur. *2 A) with thick walls : in the centre of each cell a circular aperture and a 
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minute pore with a narrow canal communicating with it. Abdomen cover.-; 
vent rally with small circular spinnerets especially at the posterior extremity .m i 
along the periphery. The main spinning glands (tigs. 2 B r/, 2 C a), correspond- 
ing to the ridges of the ovisac, placed singly round the margin of the body, juv 
dorsal to the marginal spines. Anal lolxrs (tig. 2 Fj longer than in ('. htuduii. 
(irucn,* each furnished with a variable number of spinose hairs at either pnh* ; 
ano-genital ring with ten stout hairs. Margin with a close series of sln.r: 



Fig. 2. Ceronema nfrieima, Macfie. 

Female. — (A) derm -rot is : (He) largo spinning gland: (HA| marginal, spines: (B.) stigma! 
spine; ((') spinning gland and marginal spines more highly magnified: ( 1>) antcum 
(E) tarsus; (F) anal lohes. 

Male. — (1!) male pupariiim. 


pointed spines (figs. 2 I> />, 2 (’ b) ; a single larger spine (lig. 2 Hr) marking tin- 
stigmatie area. Anivnnu (lig. 2 I)) nine-jointed ; thinl and fourth joints con- 
siderably longer than the others, the third, fourth, and fifth apparently without 
any hairs : one particularly long hair is attached to the sixth joint. Leys rela- 
tively small but well developed ; foot (fig. 2 E) with four digitizes, diluted 
distally, claw strongly hooked at the tip and with a minute tubercle on tin* 
concave border near the extremity. Lrnyth. 6*2 to .S mm. ; width 4v> to 5 mm. 


Ooceidae of Ceylon, p. 256. pi. xevi. figs. 1-1G ( 1 ‘.uiV* ). 



J. W. SCOTT MACFIE— OX A XKW AFKU'AX SPECIES OF COCCII.AE. M 

Larva (taken from the ovisac of the female) —elliptical. Antennae i/'g. :i A i 
.ix.joiutcd, the third joint being the longest : two especially Inn- hairs " m t lu- 
ll, ird and sixth joints. Stigmntic area (fig. :> I!) marked hv one Inn- and two 
sln.rt spines, which are slightly spalnlate at their lips, and a row of three or 
t'-nr daisy-shapeil spinnerets (tig. ,i lin) leading inwards towards the ,ti-ma. 
Margin with a series of small pointed spines. Legs well developed. Caudal 
.etae (tig. •» f n) very long, in some eases measuring as much as two-tlnrds nl 
'lie length nl the body : at the hase nf eaeh -et;i n — t'onp nf Innr spmes. 
Aim-genital ring (tig. (') with six stout hairs. 



Kit;. .«. ( Vf'-.f/ mo itfftt'timi, M 

Larrn.— {\ ) antenna: ( IV) stignial spine*: tl.ui .^j »i n r*-t ^ : (<| :< nil < -'(iiHiit 
M ' " ) nmdul *ct :ic. 

M A LK . — Pupurium {fig, 2(i| glassy opaque while, elongated, with paraih 1 
*idcs : form nut differing materially from Unit of tin- gemi* / .< rtmiom ; margin 
with an imperfect ami irregular fringe < >f waxy :i j >| l:i •;<*-. Is-npth m J ' mm., 
breadth 1 *.j nun. 

Ada ft mat" unknown. 

NoKTIIEKN Niokiua : Shonga, Ilorin Province, iii. Mil 2. 

ft nut-phut . — Pride of I forbad os” ( Carsat/nuia pulrhen ium^ Sw.). a prick] \ 
dii'ul) growing to a height of ;> to 1(1 ft., which, on account of its showy n <1 or 
yellow flowers, is a favourite in the gardens and compound* of Nigeria. 

In the form of the ovisac of the female this specie- hears a striking resem- 
blance to C crone ma karbrti y Green ( t.c.). hut morphologically the latter is very 
•'early distinct. The distinctive characters in C. afrieaua are that the antennae 
:,,v decidedly stouter, the digitules of the claw are less dilated, the central 
"ligmal spine is considerably longer, and there is a total absence of short spine* 
wading tip to the stigmata. Knrthennore the derm cells are oval in shape and 
5i.it ‘irregularly polygonal " a? in C. koebeii. 
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This is apparently the first recorded occurrence o! this genus in Africa. 

I have to thank Professor Newstcad for the greatest kindness and assistant 
in working out the characters of this species. 

Dactylopius (Pseudococcus) virgatus var. madagascariensis, Newst., Liver- 
pool University (Quarterly Journal, iii, no. G. 

I have to record hen* this species as occurring plentifully on the young shoot- 
of a tree called hv t lie natives “cliedia ' (Ficus sp.) at Uorin, Northern Nigeria, 
in May 191*2. This insect has been recorded elsewhere as feeding upon eactu-. 
cocoiumt palm, cotton, violets, etc. 

This species is also apparently new to the continental African fauna. 





OV SOM R XONDESCK f PT ANOPLITRA AND M A LLOPII A ( » A. 
liv Bkivk l\ ( ‘r \ jm ix<;>. 

I Pa Wished p‘r mission oft},, Trmt--< ofth, /!rit/\f, \f,ro,nn.\ 

Tilt* following notes and < l«'soripl ion< are based on ni:i t « - ri:i I in the enlleetimi of 
h>- British Museum : — 

AXOPLUK A. 

Subfamily, LiJftxiNWTiiiXAK. 

Genus. Poly plan, Eudcrlcin. 

Polyplax pectinata, sp. nov. 

This* parasite approaches Neumann's //tinmitopinns [ / t oh/pl,u) inunirnloh,^ hut 
:< immediately recognised l»y tin* truncate proboscis. In tin* "olecranon process ’* 
t lie hind pair of leg?, and hy the romarkahle “comb" which terminates the 
fihdomei) of the Q. Perhaps a new genus should he made to receive it. 

Linear, abdomen about four times tin* length of tin* head and thorax together. 
//""/ 'cry broad, proboscis truneatc. its lateral margins diverging to as far as 
:ho antennae, behind which the head enlarges at right angles. Post-antennal 
ir»M rectangular, broad ; tlx* occipital margin a little convex. At each posterior 
High* a longhair: on the under surface, at about the load of the antennae, two 
‘hurt bristles, one on each >idc. Antcnuar of fi\»* M-ginenls, the first being thick 
i O' I stout, the second narrower and the longest, llie third short, ami the fourth 
ooad with a sharp prominence at the post-axial distal corner. Adjoining the 
•rominciiee a small circular sense-organ winch crosses the joinl and occupies part 
d the base of the terminal segment. The latter L longer than the third or 
mirth, and has several spines at tlx* end. Thoms broader than tlx* head and 
wonder behind than in front. A large flattened spheroidal spiracle at each 
literal margin. Sternal plate piriform. Tlx* first pair of legs much shorter and 
imrc slender than the rest, the coxae inserted almost longitudinally, in the third 
nir. the coxae arc very large and broad, separated by an interval from the two 
.utenor pairs of coxae. The third femur hears an ** olecranon process ’ 1 in the 
'*rm of a broad scalloped plate on the post-axial margin. This curves down* 
vard- and the concave side of the plate shows radiating lines or grooves. The 
Innl pair of claws are broad, rounded plate-like. Ahilotnrn very long, broader 
han thorax. Dorsal and ventral surfaces with transverse rows of widely spaced 
rurs. more than one row' to each segment. Pleurae large, broad, on the lower 
Margin deeply cleft, with two bristles in tlx; fork of the deft. In tlx*, f tlx* 
ighth pair of pleurae are very long, tlx* lower margin ol each extending in two 
'■ug pointed processes or limbs beyond tlx* end of' tlx* last segment; there are 
w'i long bristles in the fork of the cleft. In the y the processes of the eighth 
,:,,r pleurae are longer than the others, hut they do not. extend beyond the end 
d the abdomen. The hind margin of the terminal tergite in the Q is peculiar, 
uig drawn out into a frill or eomb of long finger-shaped processes, cadi of 
i 'hieh is surmounted by a long bristle. Last segment in f conical, truncate at 
2f*2*i2 (• o 
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the. tip, with :i small hair at each corner ; genital armature short, only ju.-t 
extending into tin* peniiliimate segment. ('hit in everywhere shows a pronounced 
scaly appearance meler a high power. The scales ** are imbricated and occur 
on the howl, thorax and abdomen and may he detected on the dear chitin 
In *t.ween the sderites. 

I.mi/lh (in mm.), \ Ido, t - . !**;>; head, :* Q. 0*1.7 £ thorax. .j*Q, o-g : 

abdomen, >/* , TO.>, Q, ]*.' ; greate-t width, .-y Q, ()' 4. 

Host : Aj dnufs sttrifn •, Mill. 

Malay Pkmxsila : lliserat, dalur, (i. vii, litol ( Ainiandalr ,y Hvldiison). 

I he specimens wen*, unfortunately, too damaged for complete description. 



Fig I . — fjnmtntilhn* fiiiM'ilnn/i , Cummings. ■? , ami the underside of the last segments ( 9 ). 


(tonus Lt.voox vi nes. Knderlein. 

Linognathus limnotragi, sp. nor. 

The now form is distinguished by the l>road truncate proboscis, suggestive of 
A. *iuzeth % Mjbberg : but L. Umnotnnji is broader, and differs in the position of 
tin* brown tsiehes on the preantennal area of the head, the arrangement of the 
bristles and hairs being also ipiite different. 

I lead thick, stunted, broad and short in front, truncate at the tip of the 
proboscis, which bears four distinct, hairs and is very rugose, with small tubercles. 
Two deep brown taehes on each side of the preantennal area of the head, which 
extend a little around the anterior corners of the head, but do not meet ; on the 
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\ , utral surface they are united by a transverse Kami. Tin* head i> wider 
U-himl tlie antennae ami narrows again towards the thorax, which is V-haped m 
rereive it. On the upper surface, two longitudinal rows of hairs, meeting lieliinil. 

A -ingle hair in the lateral margin midway between antenna and thorax : between 
the antennae* near the middle line, two small hairs : more anteriorly, he ’tween the 
lateral taches, another pair of small hairs. I'nder surface almost hare, except 
fur two long bristles* inside the lateral margins, behind the antennae, and two 
mure in front, closer together. Auteuuar long and thick, second segment a lit lie 
lunger than the first, aud a sense-organ on the fourth and the fifth, 'ilmrux broad 
and short, with two long hairs on the upper surface near the middle : spiracle- 
large, with three small hairs on the inner side of each of them : a short bristle at 
each anterior corner, hirst pair of legs slender, with a lung pointed claw ; hinder 
pairs larger, w'ith broad, permanently curved, prehensile claws. Ahdonun plump, 
bmad. longer than head and thorax together. The third segment as in A- 
/./rrerps, Piaget, and others, with a long hair mi each Mdc. an I a minute one at 
the base of each long one. Segments VI and \ I I at I heir lower angles carry 
mi each side two long bristles, one dorsal and one ventral : row.- id hairs running 
transversely, but confined to the median areas, are found mi both dorsal and 
ventral surfaces. In the the last segment on the upper surface ha* a large 
'iinieireular row of hairs ; genital armature large and projecting on a terminal 
papilla. In the V the gonnpods are large and thickly bristled, with a transverse 
row of hairs running between them. The side* of the In -1 segment are formed 
into two distinct vent ro-lat oral. strongly rhitiiiisi-d piree*. t-u-h with a thick 
exterior margin bearing a row of long bristles. An elongate genital taehe 
between the gonopnds and expending some way beyond them behind, in shape 
like a slipper (erepiduloid), with two stout, bristles, one mi each -idr. of it in front, 
and between these two short longitudinal rows of -mail hairs. 

L’ur/th (in mm. I, o, PITA, v. *J* l‘JA : head. *. (I’d, . . : 1 borax. 

*.0‘17A. Q, 0*2: abdomen, /. put), \ . PH; greatest width. .',<ci7A, \\ 0 * 8 . 

Host : Limiwh'tnjus p/v/A/x, Sel. (in tlie Zoological (iardcus. li gents Park). 

IdSfil). 

Linognathus caviae-capensis (KiIIum nius. J nml 

Pallas, in his Spicilcgia Zonlogica, Fascieulu- II i Mammalia). 1 7fi7, describes 
aim figures, as /•’ hliruhts mritU’ roprnsi.< y a parasite from the ('ape llyrax 
\Prucuna rtfpenutis), probably identical with specimen- of Aimplura from the 
>amt‘ mammal in the collection of the British Museum. Hi- description and his 
figures agree with the species described below in the sexual dimorphism, in the 
enntour of the head, and in the long hairs on the abdomen. 

I'-hreiiberg (Symbolac PhvMcae, 1828 . iJecas. Prima, page *1 j gives the. 
following brief diagnosis of a species, l*nlirnhis Irpturrplmhis. from the Svrian 
H.vrax ( P. syriarns). which he regards as differing from Pallas s insert.: — 
** l apite antcunarum porrectarmu artieulis duobiis -uperato grarili, oeulis 
disiinctis nullis.” From this it appears probable that the species on the Syrian 
Hyrax is distinct. 

Giebel (Insect a Kpizua, 1874, p. 47) unites the two forms under the name 
'{ f wniafoj/inu$ leptovephalus , though he remarks upon Fhronberg's opinion as to 
tueir distinctness and though he had apparently nothing to go upon except the 
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slcndei diagnoses of the original authors. Giebel misquotes Ehrenberg and tin u 
suggests that i alias s species, according to his figure, has quite the appearain 
of the swine louse (II. arias). Piaget (Les Pedienlines, 1KKII, p. 636) copies tl, . 
suggestion, which is (dearly an error, if for no other reason than the much sinalf ■> 
size of Pallas’s parasite. 

As the description by Pallas is inadequate, a further account is appended, 
Unfortunately I have no specimens from the Syrian animal for comparison, l.n; 
assuming that they belong to another species, the specific name leptoccplwhu must 
be given to them, while the name eaiiac-capcnsis may be retained for Pallas. 



insect, although, strictly speaking, he used no name at all, but published 
descriptions of two animals, a Taenia and the Peiiieulits, under the Latin title 
(not name) of '■ Pediculus et Taenia Caviae eapensis,” 

Head long, narrow, quadrilateral in cross-section, with four sharp edges : 
sucking apparatus correspondingly elongate. Preantenna] area conical with 2 
deep brown taehes on each side, which curve in across the head towards each 
other at about the level of the antennae. On the dorsal surface behind the 
antennae, two longitudinal rows of hairs, the last one in each row being verv 
long ; tvyo hairs on each side at the base of the antennae ; two more a little 
further forward nearer the middle line : still further in front, another row of onlv 
six hairs, the two outside ones being on the extreme margin ; two hairs at the top 
of the proboscis. On the ventral surface, two hairs in front of the antennae and 
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immediately behind. Antennae of four joint*, tin- la-t two segment* Ivina 
into one large swollen segment carrying two |>artia!lv f i iso* l sense-organs 
half-way along the pustaxial margin. Thnrar small, short, broader than the 
head, anterior margin V-shaped. A long hair on the upper surface on each side 
near the spiracle ; two more closer together on the hind margin. AM, mw. i mal. 
Two longitudinal ryws of hairs rniming down the mitldle of both dorsal and 
ventral surfaces, two-hairs above and two heluw on each segment : on the dorsal 
surface of the second segment, however, there is a. transverst 1 row of eight 
hairs; at the sides of the ultimate anti antepenultimate segments two very long 
hairs: on dorsal surface of the second and third segments, a little wav in from 
the lateral margin, a long bristle on each side. Terminal segment of J with two 



Fig. — l/iit’iiJ/mlliHA r<n'iftr-t.<ijH (l’:illa>). / . 

■ lerp bays, one mi either side of the. roimded posterior margin. < ionopwds lung, 
par.dVWided, tW iowev \wwev wngfes Yimnde,d and \wod\ut d. 

*. in this sex the head is shorter, the sides converging a little towards the 
diorax, and the abdomen is shorter and rounder. 

Lrntjth (in mm.), (J l*2o, Q l*82o ; head, ti'4o, Q ; thorax, -J c j 0'2> ; 
alrtlomeii, rj 0*55, Q 1*00. 

Host: the Cape Hyrax ( Procacia rapansU^ Pallas); from the Zoological 
Society's Gardens, Regent's Park. 

MALLOPIIAGA. 

Genus Trimexopox, nov. 

In being a two-clawed parasite on mammals, this interesting South Ameriean 
insect resembles tlic Mallophaga of the genera floopia, I hirrod ox on and I,nhtm - 
ccphalum. But whereas these three genera are typical of the Australian region 
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;tnil occur principal] v on -Mar-ujiials. the new genus is from Paraguay, and wa- 
takon on ('min uporrn. It is a robust, spiny insect, with large, prothoraeic 
■■ wings,” recalling Triiictoit. just as Urtenulttri/s stands close to Menu pun. 

The genus is distinguishes) not only by the prothoraeic “wings,” but by the 
form of the genitalia and by the proportional lengths, the head and thorax 
together being almost as long as the abdomen. 

Trimenopon echinoderma, -p. nov. tiig. 4). 

//nut similar to that of Men njum , broader tlian long. Premaxillary area 
semicircular ; le-hind tbe niaxillae the lateral margins curve outwards in a bond 
and continue to diverge as lar as tbe pustero-latcral angles, which are acute ; 



Pic, 4. — ‘/'rimatnpnti cchiwnlcnnu, Cummings, : u. tbe gastric tooth : 
h. 4 sexual apparatus. 


occipital margin more or less straight. Two rows of hairs run longitudinally 
over the dorsal surface of the head ; in front of each temporal fossa on 
the dorsal surface is a powerful spine : a transverse row of small hairs in 
front, at the level of the maxillary palpi, the two outer ones being on tile 
extreme margin. Several spines along the lateral margins of the head, and on 
the postero-lateral corners stands a group of very stout spines, one being excep- 
tionally long. Under surface of the head with a raised central area ; at the 
postero-lateral angles of this a long bristle and three short onus in line in front 



HlircE F. CUMMINGS — N'OX DESCK 11‘T AN'OIM.EUA AM) M A l.t.O fit \i. \. ll 


„t it sind situated along the lateral marurin of the area : numerous other small 
hair? arranged symmetrically : several minute hairs around the clvpcus. 
Maxillary palpi long, joints almost e«|ital. Labium with two lobes on eaeii side 
hearing hairs. Hypopharynx with two well-developed fringe l lohes in front, 
a central har of ehitin running out from a broad plate behind. Ant, mud- 
chib-shaped. five-jointed, eoneealed in fossae. 'Thorne: pron<>umt with well 
developed lateral ‘-wing*,* elegantly narrowed hehind: two longitudinal hrowu 
hands of thicker ehitin divide the pronotum into three areas ; the hands curve 
in and unite at the posterior margin : a median groove i- present : a few short 
-harp spines close together on the upper side of the 4 ’ wings.** In flu* middle 
area ««f the pronotum a row id four hairs, and another row of four hairs just 
behind : on the posterior margin ot the piountnm, two long hri>lios with two 
-mailer ones in front of each. Idle nietaimtmu shorter, hut broader. than I he 
protlmrav. heing broadest on the abdomen. Spun*? arranged roughly in I lie 
Idrin of ail M : other spines arranged as indicated in the figure. Thoracic 
Menial areas decorated with stout spines, which mi tin- pro-ternum are confined 
to the lateral areas. A somewhat complicated eiidoskclcton ; two stout liars 
running in like clavicles towards the sternum from the ** •dmulders *’ of the 
pjoi.otum ; in the metathorax there is a bifid bar. one limb forming the margin 
of the metaiiotum and the other sloping down at the side to the ventral surface. 
Lnfs strong and spiny ; unyehitim large, with the edge eremilatc. Hind pair of 
legs stouter than the rest, with stouter spines, parlieularlv on the tibiae. 'The 
tarsi with one or two long silky hairs. Aiuloua n broadest beyond the middle, 
"vate. Each tergite and sternite with two row- of stout hairs arranged trans- 
versely. those ill the posterior row being longer than those m the anterior: 
tergite I with only two hairs in the first row. < )n the ventral surface, the 
outside spines of the second row of each segment, verv large and brown in colour. 
Pleural angles of the last few segments more pronounced and carrying longer 
bristles. Terminal segment rounded in the '.the genital armature peculiar 
i lig r . -I'M. Ill the v, segment V [ I I w ith a semicircular plate venlrally covering 
the genital aperture: IX ventrallv with an oblique row of bristles on each side, 
and behind each row an oblhpie hand of ehitin which runs backwards towards 
tin- \ulva, where it bifurcates. The sexes are alike, except as regards the 
terminal segments. 

Isitt/tk (in mm. >, q Q, 2*20 : head, -j l J , O'd : thorax, .* V, <)**>•> ; abdomen, 

I -’* ; greatest width, g Q. 0*7o. 

IIi.»ST : Car iu aprrea. Er.xlehen. 

I\vua<;i;ay : Villa Eica, <>. xi. 19 1 1 » ( /•’. Presented by the lion. N. 

1 harles Rothschild. 

In specimens of both sexes, prepared with potash, a den-c row of teeth and 
lvv ‘> dentate Haps (fig. 4a) are visible through the integument of the first or 
'ecoml abdominal segments in the position occupied by the crop. Snodgrass. 
111 'ds " Anatomy of the Mallophaga <()eca>. Papers Californian Acad, of 
>l 'i cnees, vi, 1N99. p. 14d), does not refer to the presence of gastric teeth in 
ids order, so that perhaps it is worth while that attention he directed to them 
m Trimcnopuit . 
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Genus Lakmoijothkil'm, Nitzseh. 

Laemobothrium opisthocomi, sp. now (fig. •>). 

This we!! characterised species from the Jfoatzin, of Kritish Guiana, b 
distinguished by a pronounced sexual dimorphism, the frontal margin of the 
head in the being excavated, as in the germs A hi do prod us, while in the Q it 
is only concave. The mandibles of the are also longer and narrower than 
those of the Q. Abdomen of the Q long, lanceolate at the end; of tire A, 
shorter and abruptly rounded apically. Upper surface smooth and shining, uf 
an almost uniform brown colour, bare, except at the lateral margins. 



Pig . LutunlnttliMitu upiMh'WU'K Cummings. } : n, hciui ami proiiotum of 7 : b, the 
underside of the terminal segments of 9. 

Jlrtul elongate, very narrow in front, broadening out before the antennae : 
antennal fossae circular, deep ; temples much produced behind so as to embrace 
the anterior narrower area of the prothorax. On each promontory of the bay 
on the frontal margiu is a group of about five thick blunt bristles, with three or 
four finer hairs : the bay bare of hairs ; on the exterior or lateral margin of each 
of the promontories, two long hairs and a short one a little further back : a group 
of long hairs on each side behind the maxillae, three of which are much longer 
than the rest ; on the temples the usual scries of rows of short hairs, ridges ami 
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r..mb-likc structures present in other species of tlu* genus : two long hair- at the 
jM.-terior angles of the 1 lead. Thorax: pronoiuni narrow in front and rounded, 
enlarging abruptly at the sides, concave in the metathorax, the postero-luteral 
aii des being large, rounded and prominent : a T-shaped impression in the upper 
-urface. Three short hairs on each side on the anterior margin behind the head, 
difficult to detect witjiout a strong lens : about a dozen hairs on the lateral margin 
nf the broadened posterior area of the prothorax. On the under side, an elongate 
-lernal plate, broad in front, with a shallow bay between the two rounded anterior 
angles. Metathorax narrow in front and much constricted at the junction with 
tin* protliorax ; ft linear median impression above, a eioselv set row of lateral 
bristles and a sternal plate shaped like a spear-head and pointing backwards. 
Ao/s long, unieolorous. The first pair of femora short and thick, I he second 
pair twice as long, third pair still longer. Tin* first pair of tibiae with a dense 
row of bristles and one long hair on the distal half of the outside margin, the 
tibiae of the other legs with three long hairs on the distal extremity of the outside 
margin. Abdomen broad and long, segments closely lilted together, so that the 
lateral margins are unbroken and continuous, and the smooth hare shining upper 
-urface scarcely interrupted by the sutures. Lateral margins of thick chit in are 
more clearly visible from below. In the ' the spiracle in each segment lies in a 
notch in the inner margin of the lateral border. The segments are of dilhrenl. 
lengths, I being the shortest. II a little longer, and each succeeding segment 
longer than that which precedes it. in the 1 X is hmerolate, long and elegantly 
curved; in the (J it is short, rounded and broad at the cud, being received into 
the concavity of the posterior margin of the preceding segment. Attached to 
almost I he whole of the posterior margin of the second slemile is a short, soft 
llap or ‘ 4 flounce, ’’ 0‘2o mm. in length, grooved and furrowed longitudinally. On 
the lower corner of each segment a long hair, not at the angle, hut, jii-t inside the, 
margin on the dorsal surface. Upper surface of the lateral margins nf each 
segment with a series of short hairs, one {sometimes two) ol these being a. liitle 
longer than the rest ; on the lower side of the lateral margin of each segment, 
four or live; small hairs ; at the lower corners ol segment \ 1 1 a long bristle on 
the dorsal side, another on the ventral and several at the edge: \ III similar ; 
in the Q j IX lias a fringe of moderately long, closely spaced hairs all round the 
edge, and on it'* dorsal surface, half-way down and a little distance irom the edge, 
four hairs in a group, one long one and the others smaller in descending ratio. 
Lower lip of the vulva supported by two long ill-defined slips ol brown chit in, 
one on each side ; the upper lip partially concealed, produced into a quadrilateral 
flap, stretched between two stout brown rods ol dense ehitin : each rod with 
several long wiry bristles at the tip ; a transverse curved slip of ehitin connecting 
the base of each rod with the lateral margin of the, segment. In the y, tin; 
terminal tergite is short broad and elliptical, with several long hairs at the sides 
and two very long hairs, one on each side of the posterior margin ; across iLs 
breadth a scries of minute bristles : the whole area ol the tergite divided up by a 
median and a transverse pale line into four taehes, the two anterior ones being the 
diortest ; just within the terminal aperture is a somewhat bilobed lappet, with 
lour hairs on each lateral lobe. Terminal sternite longer than and overlapping 
the tergite, a median longitudinal line dividing it into two areas. 
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Lcmjtk (in mm.), rt , 8'45, Q, 1 0*1 ; head, 3 Q. 2; thorax, 3 Q, P7 ; aU 
(loiiiiiii, 3 , 4'75, 0, 6 - 4 

Host : tin; Hoatzin ( Opisthornmu .>■ rristnltis). 

HftlTlsil fit iaxa (presented by the Hon. N. C. Rothschild I. 

T.nrmiihiilhn'nm is the parasite pur welleace of the birds of prey, though it al-.i 
occurs in Oitllinnlu, 1'iiliru and Psnphin, and lias been reported from the ostrich. 

M isrr/lti ucvHr . Votes. 

Dochophorus on Bombus. 

It. Waiiach (Knt. Ruud, 11)10) records the transport of a Pltiloplrrus In 
Oruilliiiini/iu iiri'iiliiriii, L.. and Mitzniain (Philippine Agrir. Rev., v, 12tli 
December 1!H2) reports the Anopluran, llaenmlopinus litlirrtnlulnx (Nit/.sehl. 
us attaching itself in its earlier stapes to the legs of l.pprrusiti. It is perhaps id 
interest to record here in this connexion that the British Museum collection 
contains a fragmentary specimen of an unidentified species of Durlio/iltontn taken 
from lltinibnr liypi’rliurmit^ from Haves Sound, it) N. Lat. 

Heterodoxus longitarsus (Piaget) ( = //. I/on iii/uis, Le Souef and 1 sullen). 

In the “Victorian Naturalist ’ for Kidiniarv 11)02. p. lot), Messrs. S. A, 
Le Soiled' and II. Bullen give a summary description and a rough figure of an 
Atnhlyeeran which they name /frtcrwio.nts nntrropns, found oil the kangaroo. 
Kxamples of this parasite which Mr. Le Souef presented to the British Museum 
agree almost in lulu with Piaget s species Mniupuit hmyitursns (" Les Pcdiciilincs. 
p. odd), from llelniitliirus yit/tintins. Prof. L. (i. Neumann (Archives dc Para- 
sitologic. \v. ltilg. p. ti.iS) records M. /in ii/i/hi'xiix troiu a kangaroo in the dardiu 
lies Plantes. I have heeii unable to compare //. murruput with the type id 
.1/. /iiui/ifii />'».« but Piaget's full description and figure and Netnnann's figure of 
the head are sutlieienl to put tile matter beyond doubt. The Australian author- 
comment on its likeness tothe genus .) /e/mpiut, but in eonseiptence of the fact that 
its host is a marsupial mammal and not a bird (as m almost all other Me.vu- 
1 • i > N 1 1 > a i; ) lliev decided to found tile new genus //c/i'ciii/ii.ciis for it : wliitdt 
should perhaps be allowed to stand, especially as I find the hypopharynx differs 
nut rketllv in structure from that of other MexoiuiXIDAB so lar examiui'd. 
Ilrtcruiluxits /mii/iturms (Piaget 1880) from a mammal is mentioned by Piaget 
with Colpocrplwlitin trunrotnm (on Pi?ttMvl(>nitj& forcin' ), and Jlenopoti extra nr.it w 
(on Curio rohoi/tt), also from mammals, The British Museum collection contain- 
specimens of II. hmyitursits from the Wallaby (N. Queensland), from Curtin' 
nnstriilis (Victoria), from the dog (Borneo), and the jackal (Somaliland), so that 
this species is able to exist on a variety of hosts, in many parts of the world. 

Hybophthirus notophallus, Neumann. 

This peculiar parasite from the equally peculiar 4 ape Ant-eater, Orycterupti? 
nj'rr, was described in 11)0!) both by Enderlem aud by Neumann. The latter' - 
description under the name Ilarmoiopinns nutophuUn.'i was the first to be published, 
in the tJ alirbiicher des Nassauischen \ ereius fur Naturkunde in \\ iesbaden : 
while Euderleius description under the new genus Hylmphtltinis appeared. 
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a.-eonling to a note received from (iiistav l'ischor. on •iilili Doromher lliuii, 
t| lr Denksehriften ilev Medi/.iiiiseh-Xatniwissemu-hafllirheii ( iesolbchafi. when 
Jnhrbiieher hail been out for more than a month. 

Haematopinus tuberculatus (Nitzsela 

There am several* specimens of this species in the eollertion ot tin' 1 »i i t i -li 
Museum from the camel, which is further evidence in support of :i su^e-i imi 
thrown out by Prof. L. (i. Neumann that the “ PiJocehio del Cannuello," li<pim! 
hv Kedi (ltU)S, Esperienze intornu alia oenerazinne de**l inselti) a n« 1 naned 
/’ulirfiht.* vumt'li by Linnaeus. is II . tuhrrruhttus. 1 have aLo examined several 
• peeiincus from the Chinese water hntValo. 
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FURTHER NOTES OX AFRICAN CUUC1DAE. 

By F. W. Edwards. H.A., F.E.S. 

( J’uhlishnl /.*/ prnnissivn of tin- Tnishrs uf I In llrilish Must- tun.) 

The followin'; notes consist of con-potion^ an* I mhlitions to inv previous papers 
* itt African C I'l.lciDAE. Several errors have become apparent, *lno either to 
carelessness or insufficient study of tin* material avuilnide. or insiillicicucv of the 
material itself. I hose are correcte*!. One tir two apparently new spoei**s have 
U*en received and art* now dose ri 1 it* d : tin* description of on** or two others, 
r.uiii*; to the scanty material and doubtful svstemati** position, is l*»ft for a 
iittnre paper. 

Anopheles ardensis, Then. 

Reference to Mi/:o»n/iti /u/rWo/./iorutVo*. Then. tMon. Col. iv. ltlilT. p. |S1, 
which is a svnonvin of this, was :ieeid**ut;tllv omitleil. 

Toxorhynchites barbipes, sp. imv. 

Closely resembles y. hrrripitlpis, d 1 **** *., in all respects except that the 
first juitll nj t hr tlillil tarsus is tliirhl// rlol/inl irif/i hnu] hint'll /mil . This is a most 

• liikino character and is not found in any other member of the mentis, or, indeed, 
in any other mosquito. It hnrdly semis possible that this rould he a merit 
individual variation, anil I therefore reward it as a distinct species, thoiiwh it. 
ms to differ in no other way from T. Iirrri/m /pis. 

I can da : 1 $ (type), Mpanga Forest, Toro. I.ndd it.. i:j \i, l‘Ml 

S. .1. A 771*7®). 

Presented to the British Museum by tin* Imperial Bureau of Ihitomologv. 

Banksinella taeniarostris, Then. 

It was previously Slices tod that this might lx- a variety of ft. /afro/atrrrtlis, 

* h«'o. I hiss is improbable. The hind femora won; wrongly stated to ho “ all 
lurk above ; in reality they arc yellow at the tip and have a yellow dorsal line 
'>» the basal two-thirds : in this the species much resembles //. pn/irtoroslabs^ 
I lico., in which the black ring of the hind femora is near hut. not at t he apex, as 
rcviously stated. Both H. fwni/irnstris and /i. puiutonisfali. •> have the abdomen 
'lack above, the lateral yellow spots being produced toward* the middle of 
"Clients 0 and 7. In fi. hiteo/alcra/is the abdomen mindly (though not 
mariably j has prominent yellow basal median as well as lateral spots on each 
''gment. J'heobald’s H. rfn'i/saf han't x is the male of H. tacniarostris and not. of 
b. /"(''olntriwi/is, 

Banksinella luteolateralis var. albicosta nov. 

Differs from typical li. hiimlal crabs as follows : — Yellow scales of head, 
to iru x . abdomen and wings replaced by creamy-white ones ; scales of mesonotum 
‘ . 'bghtlv darker in the middle, so that the whole mesonotum appears whitish 
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to the naked eye. The wings have the apical two-fifths of the costa with whit id,, 
yellow scales, and similarly coloured scales are also present on the second and 
fourth veins, extending over almost the whole of the upper fork and the base uf 
the lower. 

Thin variety approaches Theobald’s var. albothorax , which has a whiti-li 
mesonoturn, only a little darker in the middle, but has the wings as in the typical 
form. The var. pallida, Theo., also resembles var. aUdcosta in some respects, hut 
it has the entire costa and the middle of the mesonotum dark. If it were not for 
these two varieties which somewhat resemble it, I should not have hesitated 
to class this new form as a distinct species, and such it may eventually prove 
to be. 

11 urn si i Mast Africa: l Q (type), near Wangi, coast of 'Main land, 21-22 
ii. 1912 (*V. AVvi/v) ; 2 Q. duba River, ix. -x. 1911 { Dr. (\ L. ChcraUicn ; 

1 Q, Mombasa island i Dr. II. Radford). 

All these specimens have been presented to the British Museum by tin 
Imperial Bureau of Mntomology. 

Ochlerotatus (Finlaya) furcifer, nom. u. 

Man son in niyra, Tlico., Second Kept. Welle. Lab., p. 80 (1906). 

Diceromyia nfricuun* Theo., Fourth Kept. Welle. Lab., p. Idl (1911). 

Three female, specimens of this curious and interesting species have been 
taken at Weshiang, Gold Coast, on the River Dainsu. 10 miles north-west uf 
Arrra, by Dr. II. F. Hamilton. Thev agree with Theobald s excellent dcscrip- 
tion of />. africuna^ cxcej)t that the palpi have two indistinct white rings; one of 
the specimens has very narrow irregular white bands on the abdomen which touch 
the bases of the segments in the middle. The agreement with M. niyra. also, b 
nearly but not <piite perfect, a^ there are no apical white bands on the abdominal 
segments, and tin- fore and mid claws are toothed. Apart from the last point, 
these are unimportant differences, and do not in my opinion indicate that tw«> 
distinct, species have been described. As ail the legs of the type of M. niyru 
are lost, Theobald's statement that the claws are simple cannot be confirmed nr 
corrected. 

As the group Finlaya, to which these species belongs, has been included by the 
writer under Ochlerotatus, the specific name has to be changed, as Giles Tacnio - 
rhynchus niyer{ 1904) is an Ochlerotatus, and the name afriennus has been used by 
Theobald for other species which are now included in Ochlerotatus . The Fin Inyo 
group is distinguishable by the very broad wing-scales, the short tormina) joint <>i 
the male palpi and the rather large and non-rct Tactile eighth segment of tin- 
female alxlomen. It is quite possible that Finlaya will eventually be recognised 
as a good genus, in which case the name niyra will have to be reinstated. For 
the present, however, the toothed claws and tapering abdomen of the female seem 
to be si itHeient justification for the inclusion of this group in Ochlerotatus; tlw 
eighth abdominal segment is in a similar condition in Steyomyia. 

The name furcifer is suggested by the forked male elaspers, which have been 
figured by Theobald. The writer’s reference of this species to Mansonioidrs. 
without the examination of specimens, was an error. The group seems to he 
intermediate between Ochlerotatus and Mansonia. 
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Ochlerotatus durbanensis, Thru. 

Additional localities : - Amssm a : Mt. 100-1 ft.. 21 viii. l!'OS 

f)e. ii. K Drake- fhocht/tttn). IJi;aXI>\: I.. In.j.^n, 10. x i. l!U'j, uumonMi- 
.[i rim of crater morning and evening ( Dr, If, /■’. .1/,- Conn* //). 

11 m* l gaud a specimen** differ from those In-m Ihirhau and lVIagoa l*i\ in 
ii:ivinir tin* yellow apical marking <»f lie* all l-nninal -segments forming <*• >ni|d<*t -* 
j,:in d> instead of lateral spots. 

OchlerotaLus geniculatus, Olivier. 

('n/rr t/rniculatns, Olivier. Knew], Method. vi, p. 1 ;> } (IToli. 

Cuffs lateralis, Mg., Syst. Beschi\ i. p. ( Isis'). 

KUewhere (Fnt. Mu. Mai* 1 ., May 15U.5) I have gi ven m lull mv reasons i t • r 
ill.* above substitution. Aider careful consideration n smii- advisthlc 1 • > refer 
l.aek the twn specimens named previously <>. omnium, M-. f . (Hull, Fnt. lve<. hi. 
|<. 21 i tn <). finite nlat ns, Oliv., and accept as the true (>. t •nmlii>, Mg., the 
*pecie*i su designated by Fiealbi, of w hich 1 have rec.-ntlv i < t »-i \ < » 1 a pair from 
1 1 mniary. 1 lie North African specimens ennshttite a distinct variety of it. 

(littering from the Furopenn lonn in having complete while bands 
though narrow in the middle) on the abdominal segments, :M|I | |] ;1 | <«*:de* on 

tie* seiiielhun. lentil more specimens come in hand, limvever. it does not hi 

«d\ isable to name this form. 

Ochlerotatus salinus, Fie. 

Cult's salimis, Fiealbi. Bull. Stic. Fnt. Ital.. xxviii, p. 25»fls!Mi). 
llos is the species relerred In in tin* writer s earlier papers a- (). tieutorosns. 
Mg. It i lifters from the true new, a'osits in having dark and light scales inter- 
'nixed on the wings, femora, and tibiae ; it breeds in silf-mar.dies, whereas 
<>. rrmoromis is almost confined to woods and heaths. 

Ochlerotatus quasiunivittatus, Theo. 

An examination of mounted male genitalia of specimens from Salisbury, 
MasJiiinaland, and Nairobi, British Fast Africa, led to (In* ipiite unexpected 
'niieliisioii that tlie insects from these localities are distinct aperies, as the genitalia 
h:h-r very markedly. The name ^iinsinnir/t/ah/s mu**! he retained f, n* the 
Madmnaland form, while the Fast Afriean form may be relerred. lor the preseni 
11 b-ast. to (). dent, tins, in this species t he hind claw.** mav or inav mil be tool lied, 
b r ' l t i f/uiosns i f * rail., from Ashanti, though appearing distinel from being smaller 
"f 1 nmefi blacker, has genitalia almost exactly like those of (), dental ns, and may 
■'♦•ntuiilly have to he ranked as a varictv of it. The genitalia of O. m wwinsi, 
I hen., are also very similar. 

( Vedes Skusea) pembaensis, Thf-.. 

litis was previously (Bull. Fni. Ives. iii. p. Id.) meluded with doubt in 
tl<’n ttrdmu, as only Theobald’s type, in verv had condition. w;e known. Iveeeut.lv 
*"Wi-\er a small series of females lias been received from Mr. S. A. Neave, who 
"'A' them near Sivn. Patta Island, Briti-di Fast Africa. 1!) 20. ii. l‘Jl2. In 
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general appearance these specimens closely resemble the Oriental A< <b* hath . 
Theo., ami the Australasian A. {Skusen) si mills, Then. ; and though the m:i’< 
remains unknown, there is every probability that the present, species belongs * 

A 'Acs in the restricted sense. The simple claws of the female characterise tf-- 
submenus or group Shnsnt, to which .1. penthueusis belongs, and which is differenti- 
ated from the (At lex group (not always very dearlv) by the £orm of the abdoin* : . 

In A. peiuhuensis the srutdluin is clothed with flat Uhi* k Scales; the head In 
mostly Mark scales, a few round the eyes and lateral patches of variable si/.c brim 
white. Mr. Nrave thinks the species must breed in salt water, as the district ;■ 
which he found it is extremely drv. 1 1 is. In* savs, a very troublesome Inter. 

Taetriorhynchus versicolor, sp. nov. 

Q. Hmd light brownish wit It golden-yellow narrow scales and dark hroui: 
upright ones. Palpi about one-ipiartrr as long as the proboscis, with mainb 
yellow .scales, and some black scales at the middle and apex. Proboscis yell'>.\. 
black at the tip, with a few scattered bladv scales. Antennae rather light brown, 
basal joint, almost orange, a few dark scales on the first two joints. 77/ to* ■" 
(dot bed rather sparsely with golden-yellow scales, which extend on to the seutollum : 
bristles dark brown. Integument dull brown, lighter in colour on the. shoulder-; 
pleurae light brown with a darker brown stripe. Abdomen banded with purpl»*- 
blaek and golden-yellow scales, the former occupying rather more than the apical 
half of each of segments 2 7. Letjs with mixed black and yellow scales : Mad. 
rings at the apices of the tibiae and first three tarsal joints : hist two tarsal join: - 
entirely black ; hind tibiae with a broad blade ring near the middle ; the scales 
the hind tibiae not projecting. // V/o/s clothed with 'long and rather narrow scales : 
these are for the most part blackish, but a few yellow one** are mingled with them, 
and on the stems of the fork cells, the basal half of the third vein, and the api< i - 
of the first and second veins, the scales arc almost all yellow. The wing thus ha* 
two vellow patches, one just beyond the middle and the other dose to the tip. 
which are conspicuous to the naked eye. The costa and wing-lringc arc entireb 
dark. First fork-cell a little longer than the second, it- stem about ball as loin 
as the cell. 

,-j, Kescmhlcs the female, but the dark scales are much more extensive, so tier 
the vellow patches on the wings, so conspicuous in the female, are practical!} 
obliterated, and the tarsi arc mainly blackish : tin* dark hands on the abdomen 
occupy quite two-thirds of each segment. Palpi exceeding the proboscis only h\ 
about half the length of the last joint •; the hist two joints arc short and ahou: 
equal in length : the first two joints arc Mack-tipped, the last almost cntiivh 
black. The larger claws of the fore and mid legs each hear a single long 

B kit ish East Africa: l Q ^type), Nairobi. K> vii. 1912 (7\ ./. Andcrsot-w 
U 0 AX DA : 2 {\ A * 1 Mbarara. in house, 21 ix. 1912, and L v, Ivabula, II xii. 
1912 (Dr. li . E. McConnell). Ail the specimens have been presented to ill* 
British Museum by the Imperial Bureau of Entomology. 

This species most resembles T. fuse open nulus, but differs in its dull thorium 
integument, broad blackish abdominal bands, yellow patches on the wing of th* 
female, shorter terminal joints to the male palpi, etc. T. fuscopennutus ha* ;1 
shinv thorax, bare seutelliun, the dark bauds of the abdomen narrow and often 
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absent, the (lark and light scale? of the wings evenly mixed, and salient scales mi 
tin* hind tibiae. Dark specimens of /. ann/tti have somewhat similar wing 
markings but that species has ditlerent thoraeir sealing, narrower Mark ring- on 
the tarsi, yellow costa and different venation, 

Mansonioides uniformis (Thco.k 

I'unoplitvs uniformis. 'I heo.. Mon. ( 'ill. ii, p. 1 SO t l!)n|\ 

I l n no pi it vs nfrininns vat*, rerv/sus. Then., Mon. ('ni. ii, p. Is!) ^1})Ol). 
Banoplitvs attsfra/iensis . (ides. Gnats Kd. 2. p. ,'!. r i.i {lllir/t. 

1 his differs markedly from M. at) itanus in tin* male genitalia (tig. 1). the 
harpagones being much longer and thicker. Mean also h< distinguished hv the 
eoloration of the thorax and legs. Tin* thorax has a more reddish tinge than in 
M. ofnrttnus , and the two longitudinal pale stripes are unbroken ami more 
greenish. There is often in addition a median pale stripe (of the same green Mb 


JA an 
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Fig. 1. — Moti*"niiuilrx mi if 'min/* (Tlioo.) : hvpopv.'iiitn f i*i *:i : l>»iic:itli. 

colour) extending forwards from in front of the sent < limit : the type of /*. 
afrivanns \. rerersns is so marked. The live blnodie- on the femora are more 
oehreous and less well defined than in M. afr/camis. an I the spots on the. tibiae, 
are also yellowish-oehrenns instead of while, while the gronud-eolour of the legs 
is lighter, so that all the markings are much less sharply defined. Both species, 
however, vary somewhat in this respect. 

The following localities for M. uniformis in Africa ran be definitely confirmed 
from a re-examination of specimens (mostly female) : — 

Angola (Dr. C. Ifdhnun): 1 > EC II L : A x A l a n d : Make X garni (Ii. Ii. IFoos- 
nam); PORTUGUESE E. AFRICA: Delagoa Bay {Dr. ./. /*'. Sauf Anna)-, 
British E. Africa: Nzoia River (It 7 . Kennedy). Make Gango ( (.*. IF. IFuod- 
//n«xe), Malindi ( K. Brand): X y as a i.a.xd : ( Dr. ('. IF. Daniels. /’. O. St or hr), 
^ f, Miha (Dr. Gray), Fort Johnston (Dr. Ii. Bury, Dr. A. //. Barclay), Rifn 
(\ -M Xearv), Chiromo (Dr. ./. K. S. Old) : I.ganija : Busoga (Dr. I lodges), 
2**262 li 2 
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hntehhe ( A)r. Moffat , Dr. Ia nr\ shore of Lake Victoria Xvanza (Captals, 
A. I). Fraser). Bussi (Dr. (J. A. Witpjins). Mu/.iz/.i and Mugidi Ivivcr-, 
Bwnyarnpaka. Mohokya and Kavansa. Semliki River, all in Toro (Dr. ft. /.. 
Met Koki Country, S.W. i >inl«lu (.s'. A. Xwre) ; Sudax : Bahr-ck 

(fha/.al (Dr. (mmuaus) : N. Niokkia: Amara, R. Benue ( ./. AfcFurhho 
/ \Alard ), Maiilu^m-i (Dr. It . D. hut ess). Karo (/Jr. A. hi?/ ran/). Lokoja. Deni 
and Yelwa (Dr. ./. J. Simpson ) ; S. Nigeria: Lagos (Dr. If. //. Shyer >. 
Yaha, Lagos (Dr. IT. M. (huiUnm), An> (Dr. ./. ./. Simpson) : Sikiiiia Lkoni. : 
{Dr. Arbur/Je ), Tonna (Dr. ./. Simpson) ; (r<>u> (Oast : Accra (Dr. If’. M. 
(imfunn). WVsliiang. K. Dainsii (Dr. //. F, UnmUion. Dr. A. (\ Cvuntii). 

I have studied tin* genitalia of male specimens from Ceylon and tin 1 A f a In \ 
States, and find them iilentical with those of African specimens. 



Fie. ‘J. -Mmutuulnnh < ri’li. ■<*. ) : iiV|'"jiV!'hun from hrnnuli. 


Mansonioides africanus CFImo.). 

Foooplites af'rintnus. Then., Mon. ( ill. ii. p. I S 7 (UHlIi. 

Mansanitt major, Then., Mon. Cul. iii. p. 270 ( 1 t.M );>*). 

Mifnsou'ti uit/errima, Then.. Mon. Cul. v, p. h')0(l!)l0). 

The ])ale stripes of the thorax are twice interrupted, hut more di>rinctlv >o in 
some specimens than in others : the thoracic integument is usuallv darker than 
ill M. uniform Is. and the palpi ot the female have a much more distinct whit 
tip. The si met urc of the- male genitalia is shown in the figure (ti<:. -). As in 
the ease of Cufr.r pipit •».< and C. Jafit/t/ns , the genitalia of tile two African 
species of Mtms/tnioides differ mainly or only in their hasal parts (harpos and 
hiirpagonosh M. major was described from a tlattemd. hut tvpi<-al femah 
specimen. 

M. niijrrrimu may perhaps rank as a non l variety : it is much darker than tin 
type : the thorax is darker, with hardly a trace of pale markings ; the dark 
scales of the wings arc much more numerous than the light, and the white ring- 
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; ji th, ha*es nf the hind tarsal joints are much narrower than in npieal M. ,,/W- 
. , The male genitalia. Iimvi*\rr. do not ditlcr in :m\ «nv. ThU lurm ha> 
t«, [Ik* present only been found in l ’garni a. 

The following distribution may In* continued ; Bkcui anuani* : 1.. Ngami 
, />. U\m.<naiti) : BuntSii Bast Aiimoa: n»*.Mr \V angi. coa.«i of mainland 

« >’. . I. Aintl’c). Mift oigoni Swamp, mar Wilu [S. .1. .Ym//v), N/uia Ki\«r 
. Ii\ A ’rnneitjfi. Kmninu (Dr. I. Mount)', Nv \saLa\i»: Ion .1 ohnston ( D > . .1, //. 
}l<t rrht y. Dr. //. Jiunj) s l’ ort Maguire i /b*. .1. //. IhnchnD* Zninha \D 
lhia River ami Chinmio i Dr. A. i.. S. Ohh. Karmiga. im»uth of N kniiihale/n IT 
a'i;l near Kota Kota (S. A. .\ntr/): N. K iioiiksi a : iiim tion of Kuuugwa ami 
Mpamail/.i Kivers<\ A. \rnr<-) % M laminin i < K < '. Sifm /,« ' ) : Ucamia : Knlehhe 
f)r. .l/oZ/h/, Dr. /,c«\ ('iijit. ( • rot / ). I hagwe (CT-/. .1. /T I rtt»r\. Mu/i//i, 
M | IL rji|j ami Kami Rivers, Ndaiga. Kidongo, Bunvampaka. M«iiiok\a ami 
KikoroiniO, all in Toro ( Dr. ti. /.. Mfl’ntnit II). uc'leni -diore of Lake \ lelona 
N'\anza, Ruddli (S. AV/z/v) ; Bki.cian Coxno : Coipiilhal ville and A 
, Dr. I. ) a/c Mn.s*r//\ ; Si DAN : l»alir-el-( i ha/.al i ('((jit. t uuuiti ns) : N. NioKIMa: 
l.nki'ja ( Dr. A. (' lotrlrrs . Dr. (’. /•'. Itntsum. Bare i Dr. A. Inr/mm. 

Dr. A. J. Simpson). Yehva. Mama, and llriri ( Dr . A. ./. Simpson)'. 

S. NhiKKlA : Y aim, Lagos (Dr. // . M. (Irtihnm). Silnko i Dr. .1. II. Ifrlstm ) , 
V, v\a River, Badagry (Capt. L. !'.. II. Ilutn/n ti Ohuhra Station, ikom 
Di-Iiiet ( Dr. II. S. Clarlir). lieinl* am! Ikpr (Dr. /’. If. Moctlo/mftl ), t >sh*»gbo 
i Dr. T. l*\ (r. Muipr). Aro, 1*3 re, (hiit.dia and Amalia {Dr. A. ./. Si»ipsun ) ; 

< ioi.ii Coast : Bole (Dr. A. lupruin). \\ ediiang. IT Ihiiimu (Dr. A. C. (\nuinf. 
Dr. II. /*'. l/uiiAlfon) : SlEliKA Kko.NS;: 1 orma ( /T . .SVw/mo//); Tamhia : 

1 Dr. finnlett). 

Yar. n/</rrriniu.< : Uoanda : Mjnnnn (Sir D. limn). Kntehhr (Dr. Mv{fnt) % 
Kam River, near Iloima, Koki ('<>iintr\. S.W . Buddn. and Muhira I’ore.-l. 
( I'.aLiwe (S. A. Mm re). 

In many ilistri<*(s M. nfrmnms srrins to l»e eomnioiuT than M. un >Jornu.<, hilt 
it has not been found outside the Kthiopian Region. 

Culex pipiens, L. 

('•rfr.r piplc/t*. L.. Syst. Nat. Kd. x. p. (17ft*). 

( nfe. v T heo., Mon. ( id. n. |i. 1 h> ( l!tnl ). 

('ffic.r rt/rii)t(n/u/lal w.<. Then., Mun. ( nl. iii. ]>. I hH ( 1 !i0., ). 

( ftfr.r nzoricusis. The*).. Mon. Cul. iii. p. ‘JI<) ( l no:; i. 

Cult-. v osahfrt.sis, Then. ( (•- only). Mon. ( id. iv. p. Id!) (ItH)/) [ O — 1 • 
fatitjn n.<\. 

Cnlf.t fjHf/sitt>(Hirit\ Xhco. [ ( J only). Mon. ( nl. v. p. 17 1 (ldltl) [ q = C. 
jut I lidocrph a In .*c] . 

! lii> .-peeies is niiiiiiiini at Nairobi and other plan-s in British Kast Afina. 

The males from these loealities ditler in no way from the typical C. /njAnis of 
lairojM*. hut stramrelv enough the females are very variable in markings, which 
not the ease with Kuropeau >p«:eiie.ens : Miinctim* s the abdomen ha> well- 
1 narked vellowish-white hands. somelinie> the-e arc reduced to inconsjneimus pale, 
literal >]»o|.s ? so that the whole dorsal surface of tlie ahdomen appeal^ hlaekish. 
Lvcry gradation occurs between these two extremes. In these dark \ arietie.r the 
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reddish thorax and fin; venation generally give fairly safe clues to the specific 
identity. The only absolutely reliable character, however, is the structure of the 
male genit alia (fig. .*>). ( /fi/t/ait/n/urli was certainly described from females of 

C. pi pints ; tin; type of (\ zomhaenai* is cither the dark form of C. pipiens 
referred lo above, nr a rorresponding variety of C. fatuptns, the venation more 
resembling that of the last-inmod species, though T prefer t l.o regard it as the 
former ; it is, however, a matter of no consequence, as both species occur in 
Hast Africa. 

In mounting genitalia I find it advantageous to use the following method ; 
Tin; tip of the abdomen is carefully snipped off’ with a pair of sharp-pointed 
scissors, and placed iti 10 per cent, caustic potash, which is then just brought m 
the boil. Tius specimen is then washed well with water, transferred to absolute 



Fig. — Cnlr.r plpiotSy L. 

Hiis.il purls (liarpos and harpsigoncs) of liypopygium from above. The large, side pieces are 
not shown, as they exactly resemble those of C. futiyau*. and are essentially similar to those of 
C. imllulmrphulu *. except that their lateral processes bear only one leaf-like appendage. 

alcohol for two or three minutes, thence to clove oil, where the liypopygium b 
separated from the terminal abdominal segments, and is then transferred to a 
drop of still* Canada balsam on a small strip of transparent celluloid, without 
any covcrslip, which is placed on tin* pin below the stage bearing the insect 
from which the genitalia were removed. The liypopygium should he carefully 
adjusted when placed in the balsam, so that good dorsal and ventral view- 
can he obtained, either for examination or for drawing. If this is not done, 
however, it is quite easy to remount the specimen at any time. 

I find that if specimens of complex genitalia are mounted on ordinary gla^> 
slides with eoverslips over them, the arrangement of the parts is apt to become 
so much altered that without considerable experience they are hardly recognisable. 
The figures given by Messrs. l)yar & lvnah for Cities pi plena and (7. fat ip am 
(l*roe. Ent. Soc. Wash. lDOil, pi. 2. fig. 4, and pi. 1, fig. 1) were made from slide 
preparations, and the diilerenees between them and those here given are mainly 
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,h;c to tlisi t circumstance. I ho method id mounting described above has in 
addition to m noli greater reliability, tin* considerable adxaniage of keeping iho 
>i;uuht and the rest of the specimen together. The figures here gi\m ^except 
tij'. •”) and b) have been prepared from such mounts. 

Culex f&tigans, Wied. 

Wit*d., Au>s. Zweitl. Ins.. p. In i JS’JS). 

(\ if/ittsinijiir/is. Then., Mon, (‘nl. ii. p. 1 ; ( ljiuj i. 

(\ fonchoircnsis % Theo.. Mon. (’ul. ii. p. 1:57 ( 1 • * < » i > . 

(’. t'* t'si /, Then.. Moil. Cul. ii, p. Mo i |»m ). 

? (\ .sr/Vr///, Then.. Mon. Cul. ii. p. 147 (1401). 

(\ fstikmsh. Then, (cj only), Mon. Cul. iv. p. 144 1 1407 ). 

C. christupha’si* Then., Mon. Cul. iv. p. 1.7.4 (l4o7). 

fjtriiiijiitjascialM*. 1). & K. <? jin- Say). Pruc. hint. Sue. W ash. \i. p. .11 

(imish. 

C. Then. ( J* only), U.S. Air. Dept. Agrie.. Fir.-t Uepl. Vet, lies., 

p. 2»>S ( l!)ll). 

The types nt (\ ire*ii and (\ srriwHs are in Dr. lire- roller! ion al llong Kong, 
hut though I have been unable to examine them, I have little doubt that they are 



Fig. 1. — ('olfij, ftU'njnus % 'Wh*«I. 

Du.-sil pans ( liar jivs and liarpagom-) from aPmr. 


( .Jfthf/ttns, which is very eonnnon in that locality. The male types of (\ yu/tst - 
( \ Jane ho »?/(.</.<, (\ n.«ihrnsi.<. ('. rhristoph'-rsi and C. fpnttjh’n I have 
examined, and thev are certainly (\ fa! hums. There seems to bo insuliicienl 
Jiotilieation for Dyar and Ivnah’s replacement of the name fa tiyaus by y*n> 
bifrutlu^ Say, and it is therefore reinstated, for tin* present. at least. Say s 
de-eriptiun of the thorax of C. </ u in</ H'l use in I u.< indicates an A uophehs rather 
tiian a ('nh,i\ and Wiedemann, who stated that he had scon most of Say s original 
'pee iinens, referred the species to Anophrb.*. Howard examined some of Say's 
■‘peciinens in the Vienna museum, all of which were Culex of the pi pirn. < group, 
hut there is nothing to show that these are the examples on which the description 
"as based. 
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Tins specie. -s is difficult to distinguish from U pi pie ns until the male genitali, 
are mounted and examined microscopical ly : when this is done, however. i] r 
di lie ron f iat ion is ea-v. 

As in (’. //i/ii'iii, tin* harpagonos are divided into four plates (nut three, 
iJyur and Knah savi, Imt these have a very different .-tincture and arrangemci ■ 
dig. 1). Males are usually somewhat smaller than those of. C. pipit- ns : femnl. . 
also are a trille -waller on the average, and have the upper fork cell shorter tli.c 
in (:, (I i (liens, 

( 'it fee ft/ 1 iff uns has a wider distribution in Africa than lias been stated piv- 
viouslv, f can confirm its occurrence in the following localities from oxaminatio;. 
of male specimens : - 

(-Art; Coi.oxv : (‘ape Town: TiiAXsVaal : Onderstepoort (I)/'. Tftdhr . : 
Natal : Pietermaritzburg, Durban (Dr. S. If. ('hris(ophers) : Nvasalaxo: 
Zomba (f)r. (\ ll\ D/utir/s. Dr. (/ rttjf ) : Kumsil Last Afkica : Moinba-a 
(Dr. ./. D. Mrl\/u/ % S. A. AV’<ov>), Nairobi (//. ./. Mackinder); ZaXZJUAII; 
Zanzibar Island (/>/. It . M . At/rrs), Pemba Island (Dr. /i\ O'Sullivan Hear/)-, 
So.MAMJ.AXl> : Ilulliar (Dr. Dm he- It rod man) : Uganda: Dutch). 

( Dr. fnnr) : Si; DAN (If. !!. hint/. Dr. .1. Dttlfi/nr) ; UlCI.oIAX ( oNiio: 
Leopold vide [Dr. Dubois) : N. Xiokkia: Lokoja (Dr. (\ F. I Fat son)) Sokut- 
( Dr.J . M. Duhid ); (ioLi> Coast: Accra (A)/*. If . M. Or aha w, Dr. A. C. Connah. 



Mvpopv^iuiik from IkmicuiIi (slide preparation). ' Die Ur-i leaf-like appendages to the later-*, 
processes of the side pieces are an unusual feature for a Cdc.i', and may not be normal in tin 
species. 

Culex pallidocephalus, Then, 

(\ palli loccphohis* Then. (Q only). First Kept. Welle. Lab. p. 73 (11)D4 
f o = ( f/rfriix]. 

C. stochri. Then., Mon. Cul. iv, p. 410 (1907). 

C. i/ttosiiftt/tirli. Then, q only). Mon. Cub v, p. 374(li)lu) [Q — ( \ pipit ns 
This species is ipute distinct from C. pipiens and C. fnii/jnns, and is not ver 
difficult to idcutify. The thorax, instead of being almost uniformly reddls 
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TuW n, is dark brown, clothed mainly with chirk brown M*ule>. but with :i variable 
umbel* of yellowish ones distributed as follows : cm the markin' of lost crmi* 
:,; r d or half of the* lnosonotmn : in front of the seutellwm : and sometimes in two 
jure- or less defined spots near the middle of the mesonotnm, ennnoetod with the 
patch in front of the seutellum. The hind tibiae usually have 1 a rnueh more 
j.tiutT yellowish whitespot at the apex than is found in (\pipi<ns or (\ /atiy-t"*. 
In aUliuucn of tlu* female is very variable in its markings ; usually it ha> 
istinet yellowish basal 1 Kinds of even width on each segment : these* bands may 

slightly expanded in tin? middle, but are more often emit meted, heiny oeea- 
[niiallv reduced to lateral spots. The genitalia < tty. .*> ) liave the harpes 
,itli a la roe basal projection, the harpagones being divided into three untoothed 
lat< s. 

St dan : Sennar ( Dr . A. Hulfottr) : Iovniia : Mpiumi (Sir P. /Iran), 
•’ntehla* (/h\ Low). Kasala, I’haywe and Kampala (('apt. .1. IK f'rastr). 
hinbadalada (Dr. (\ //. Marshal/): IIkitism Hast Africa : Njom and 
s’airobi ( T. J. Anderson). Nassisi llills, ‘JO miles north of Mnmias (S. .1. AVc/iv), 
aithern slopes of Mt. Klgon ( • s ’. .1. Xran). eastern slopes of Aberd.ire Mts. 
V. Xrarr). Laikipia and near Lake Xaivasha ( If. f\rnnn/y): Nyakahand : 
minhii (Dr. J. K. S. Old). Upper Shire (Dr. ./. //. Dany). Fort. Maguire (Dr. 
I. //. Harr fay). 



Fig. (>. Cuh’j) ntnijicux, sp. n. 
Hvpopygium from beneath (slide preparation). 


2ulex mirificus, sp. m>v. 

Keseinbles C. paWdoccphalus so closely that, apart Irotii the genitalia, 1 can 
ktect no differences whatever. The male genital organs however are. totally 
lillerent in every part (fig. 6) — much more so than are, for example, those of 
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C. pa ll i.dorrphalns from C. mjer or C. tipnliformis, which could not possible i, 
contused. If. there were only one specimen it might have been regarded i> 
remarkable monstrosity or perhaps a hybrid : the occurrence of two other simij. 
specimens makes both these hypotheses, especially the former, improbable. II 
the females of ('. paValoerphalns and ('. mirijieus may be distinguished I cannot *;t\ 

British East Africa : 1 -y (type), Xjoro, 28 i. 19.12 (7\ ./. Anders. 

2 cT, \j. Nakuru, 20 ii. 1911 (Dr. //. j. Dr.deker). 

Ten females taken by Dr. Bddf-ker at the same time and place as the in:i!,. 
may be either this species or (\ pal/alorephalns. The three males and h, 
females have been presented to the British Museum by the Imperial Bureau 
Entomology. 

Culex decens, Then., and C. invidiosus, Theo. 

The genitalia have tlu* harpes witli an even larger basal projection than 
(\ puUidvcepIathis ; the luirpagoncs arc divided into three plates, of which ti 
second is toothed. 

Culex simpsoni, Theo. 

The genitalia resemble those of C. diwas and (\ inridiosus * but the third pl:m 
of the harpagones is not distinctly separated from the second, wlticli is tootled 
otherwise titan in the two species named. sitnpsoni varies a good deal in si/< : 
it closely resembles (\ nnirittutns, except that, the tibiae arc without the paf 
stripe: the coloration of the thorax is the same in the two species. Tim 
similarity has led to confusion : the specimen which Theobald selected for If* 
male type of (\ nniritfat ns is really ([ simpsoni* a£ also is the >pceimen ref'env; 
to by the writer (Bull. Ent. Ives, iii, p. :»2), as apparently a C. nniritfa: 
lacking the tibial stripe. 

Culex univittatus, Theo. 

As in the three species last considered, the harpo have a very large ba-.r 
projection ; the Uavpagones arc divided into only two plates, the second ven 
difficult to see ; it is untoothed, though emargitmte at its tip. The side-picc. - 
and elaspers of all species of Cider, except such abnormal ones as (■. miri/jm . 
resemble one another extremely closely, arid usually it is only in the small ba i .t 
parts that, speeifie ditt'erences can be made out. 

In this species the femora sometimes show traces of white lines such as ar 
seen in (\ t pnlij'onnis ; these arc particularly evident in some specimens I'miii 
Nairobi (7 T . ./. Anderson). 

Culex hortensis, Fie. 

Cider hortensis* Fiealbi, Bull. »Soe. Ent. Ital. xxi, p. 27 (1889). 

Maillot in pit if era* Theo., Mon. Cul. iv, p. 274 (1907). 

Prof. Fiealbi has kindly sent me sonic specimens of C* hortensis , which hav 
enabled me to give the foregoing synonymy. Blanchard makes C. hortensis a 
synonym of ( T . aenienlatns, Oliv., but I cannot accept this, as it seems to me that 
Olivier’s original description clearly indicates Oehlerotatus lateral! s } Mg. 
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NOTKS ON INSKi’T PESTS IN AN Tliil’A.* 

By H. A. Bvu.iir. M.Sr. 

/ ■;</>*///«•/*» ti*t tiltin' Ituprrittl Dtparl nu-ut *'/ . b/Wc///////y, Unfit!* H « >' //n //«■.«. 

( P LATHS VIII a\1. I\.) 

| |i,. principal object of niv visit to Antigua, during December was to 

oii>B an outbreak of tin* twig lmivr of limost winch hud hern reported bv the 
Superintendent of Agriculture from two localities in the island. 

At tin 4 time of inv visit, owing to recent priming, there won* only orrasionalK 
infi-to.l branches to ho seen, lml tlu*so were in sulliciriit number to enable me to 
| 11 | M , vorv good opinion of tin* nature of tin* attack and of tlx* ti<*io -nil hal.ils 
nf tin* insect. 

Thr attack on a linn* branch apparently always begin* on a small twig. 1 am 
„,,j a ),!c to sav whether the twig on or in which the egg is laid is dead or dying 
;ti tin* time of egg-hiving : but in even instance of attack <ili»rrved hy me, both 
in tlic ticld anil ill specimens forwarded, the twig has been found entirely eaten 
out. the dead interior connect ini; with the tumid in the larger branch from which 
the twig springs. This branch is always more or I-** girdled by the tunnel ot 
tin ijnib. The girdlin'; seems to be tlic lirst tiling done b\ llic grub after com 
I >b -1 i ni*' the destruction of the smaller t wig and it results in t In* death of t he branch 
i-ivond the point of the tried I c. The tunnel does not circle llu* l nig in such a 
manner ns to cut it off completely, but the direction is rather in a spiral, so that 
a- t hi* injury to the hraneli becomes more and more Idt. it breaks down and is 
M'tialU left hanging. The entire grub and pupa stages are passed wit bin this 
branch, the adult beetle only issuing from the dead branch sonic time after 
emerging from its pupal condition. 

The length of the \\i«*-cye\e is not known. The numlifV o\ eggs laid by a 
ingle female, and the other food-plants on win eh they arc laid, arc also 'till to 

learned. With regard to the length of life-cycle, it may safely he said to be 
omparatively long, since specimens have been found, both larva and adult, in 
im: twigs which had apparently been dead fora long time, and it seems likely 
rum what we know that this insect begins to feed in living wood. 

It is possible that this insect has occurred as a pest of limes in Antigua bn 
-•■me time but has been overlooked. It is also probable that it lias a eotisideinble 
range of food-plants from which renewed attacks on limes may he experienced 
trom time to time 4 . The presence of this insect, however, should not. in m\ 

' ’Kx united from a Report submitted to the Secretary of State for the Colonics by Dr. 
I - : an. is Watts. (J.M.G., Commissioner. Imperial Department of Agriculture for the West 

l:.difcs._Ed.-J 

T Sjn-cimcns of this insect have been forwarded for identification by Dr. I‘ i.ineis y, alts , it 
l i ’ >vis to bo Kh/ih'nlk>» miff. Newman, a Longiuorn of the family Ckuamiu cM'AK. I he specie?. 
! - 4 * abo been recorded from St. Thomas, St. Bartholomew, St. Kitts, Guadeloupe arid 
Brazil, — Kd.j 
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opinion, prevent the development of the lime industry in Antigua, as it ought ■ 
he a fairly easy pest to control. Within a very short time from the beginiiir^ 
of the attack the grub injures the branch in which it is to complete its develop 
merit to such an extent as to make the injury very conspicuous. First of all tb 
leaves wilt, then discolour and dry up ; about this time the branch breaks at th 
point of girdling and usually hangs in the tree, forming a very conspicuous noth- 
of the presence of the beetle (Plato VTII). , 

The remedy to he employed is therefore obvious. Any dying branch 
which the leaves are curling up or turning yellow should be carefully examine 
for the presence of the lmrer, and if the grub can be found it may easily be <lu» 
out or the branch cut off’ sufficiently far back toward the tree to ensure th 
removal of the grub. It is more likely that the attacked branches will most oftoi 
he detected after the breaking down has occurred and then the point at which th 
branch should be cut is clearly indicated. When the branch has broken th- 
grub will always be found in that part of it beyond (or outside of) the break, 
If all these broken branches in which the grubs occur can he collected mui 
burned, say at intervals of one month, it ought to he possible so far to redim 
the numbers of this insect that it would no longer be a pest. 

The loss of the attacked branches in the first instance, is, of course, a» : 
important item from the lime-growers point of view ; hut if this system <■: 
collecting is carefully carried out, there will probably be very little infest*'-! 
material to collect after the first two or three times, because the destruction of hi 
the developing grubs over a period of three or four months will very largrh 
preclude the development of further broods of the insect. 

The lime twig borer is different in appearance and in habit from the line 
hark borer ( Li j ptost//lns pracnwrsus\ which has at times been plentiful ii. 
Dominica and is known to occur in several other islands. The latter lives ent i rely 
under (he hark, the attack generally beginning in the vicinity of a patch of dea: 
hark caused by had pruning or other injury. Its tunnels sometimes extend int 
living tissue and very randy enter the centre of the stein. The attacks of tlii* 
insect, usually occur on the larger branches and the main stem, often near tli<- 
ground-level where the plant has been injured by hoe or cutlass. 

The attacks of the twig borer, on the other hand, always occur higher up li- 
the tree, among the smaller branches and twigs. The branches which nt' 1 
girdled and break off arc usually not larger than one inch in diameter, general!} 
J or i of an inch. Occasionally, however, branches larger than one inch hav- 
been found girdled ; some of them were broken off (Plate \ III), while in other*, 
either the injury was sufficient to kill the branch above without its breaking "t 
at the point of attack, or the attack has been stopped and the tunnel filled wit:, 
gum. It is not possible to say exactly what arrested the progress of the grub h 
forming these tunnels, but it may be that the amount of gum secreted by th 
plant was sufficient to cause the death of the insect before the injury was extor- 
sive enough to cause the death of the branch. 

In several localities the orange red scale or California red scale, Chrysomplnthi' 
(Aspuliotus) uurantn t was observed in such abundance and under such condition?' 
that it appeared to he doing very serious damage. Young limes two or threi 
years old. are being killed by it (PI. IX, fig. 1) and in another older lot of tree*. 
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to !m* r:tusin*j 
,*;irO ilium h;i\ ■ 


• v trn or twelve years »>f aj;e. thi< <cu K> was so almuihnt a 
injnrv. Where tlu 1 tnvs are oMest i^onn* :10 nr in 
, C,. i ami others arc ilyino. 

In [hr c;im' i>f tin' ulil.r tl'i'i’s. till' i ii 1 1 '~ t a I i< tn is often im'i'i' a-v in', hut tin 1 
• i j .riiiii belter established have nut :ii'lii:il!v died Induin' llm lame i'Mcii! :l" 
iin- l am-' m ,, 't tlio voumrer tines, A chai'ui'i"nstit' feature "f the atlurli « » f 1 1 li ^ 
j .,- ilt' is that the* scales nflrii. if nut neneiallv . t-* mi | *li -t i-l v rover iliu lime 

|„.| l)n , thu attack mi the luavi’s ami brumdirs i- serious I'unuidi t" at 1 1 ai-t 

nil tlm mart uf tin' ca-nul observer. alt Ik mirli a jilanli'r ai'i'ii-lnincd In 
. , ]■ , „ ; t h this insert would perhaps 1"' awaru "I it" | ni'-n in i' sonic t mu' hrlnre 
t hi- h a j '|«-ns. 

\[ thu tilin' III' mv visit these linn s Inul i"ipi'ricm,',h in nmninnu w it h Antigua 
m-r-ill v- a must severe drmiehl. I am nl upininn that this -rale-insect is 
- -i-Mt ia il v a dry noathur sualu, that is t,. sax. in ilia situations it develops ami 
...I. a ls null'll morn rapidlv than under iiinditimi- nl moisture. I am nut awaru 
,[ n , j- ativ fungus assuuiatuil with mni-t |iurim|s m iihm- 1 , ..millions which 

cvuVitsfis a I'hi'i'k mi this insuut. ami must mill unm lmlu that thu nuiui; arc 
|v vi'i-v uasilv wa-huil nil tlm ] ilant hv liravv rain- while tlmv arc -till in a 
Isvc ninvimt; rundition. 

( Inu I'niisjiii'lintts result ill severe a 1 1 aik mi tlm limn limits is that they split 
m i h ■ n. a m 1 tliis spliltiiur i- pns-ihlv to In- nr.-niuiled Inr in tlm lullmviny way. 
I’mii'imms number's uf these minute insects -aekinir tin- |im-<" irnm 'I"' !, ki , i ill the 
linie cause it tn heenme iuea|iahle uf iri ■ «'v t h. ami when, mi tin tnhenl nl rum. the 
limit- at tempt tn inrreaso (nwai'tl tlmir imnnal si/.e tlm |.rc-.-urc |in»lnc<il hv the 
ufuivtli nf the interim' uf the lyne cutises tlm -kin tn hoist. 

The neenm'liee nf the oranjre led scale ( ./. l |:l ' hern ivenfile'l sexeial 

limes simii.' Mr. II. M. Lefrnv tir-t. mentinneil il in tlm rcpnrl uu his i isit tn 
A, .timna in August ItMtO. Mr. hrfrt.y expressed in -t ••*•«}; *<*»•».- the .ltin»er 
I mm this pest. 1 mentioned it in mv repurt mi my visit in lmi'i. ami annul m 

in v report in 1 111 1 . .... mil 

I believe this insect tn lie the cause uf the must sei-iuiis injury from "'Inch the 
lime, are sullei'inn, ami in the ahsenee nf iilVteie.it natural ennlrnl. some avlilieial 
remedy must he used to enable tlm limes In reeuver. Accordm-ily, I urrtiii«;fi 
n it h Mr. Tiii'.nianv fm- certain trials to he made in tlm use nl insert mules, 
■umu-tinu-Sral.r'- prepared aernriliim tn Mr. Moore -, formula. the apphcatini, 

le-inif made hv means nf the Anlnspruy. a press,. I air sprav. r. 

( I’tlier scales which were noted uu lime- ihirinu tin- n-it. to Antipin. are as 
follow- :-l*i. n »lr sralc ( /.r^Vesn/i/ms Mill, snow -rale i f'/ue/ms/ms <;lr>U lantana 
i.ao , (Mirzia invquU) an. I West Imlinn re. I scale f.SV /. m/s/, „/«s <n hr,, ah's ) It 
i. Of interest that the preen scale was absent, or al least nut noted. ami that there 
was very little black blipht. Tin: scale- mentioned are ol pcncral ..enirrenee. mi 
limes in’ Antipna. but at this time they were not present anywhere in unusual 


At line spot, limes which hail not been cultivated h.r -nine years have been 

cleared nf bush, and I hev appear tu be in pond condition and hut litl , 1,1,11,11 

V scales, althmurl, tlm 'red. purple and white scales are all present. In another 
■a-e also limes which have been recently cleared nf bush are in much better 
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condition than others which have been cultivated ami kept free from busk 
This accords with experience in other places where it has been found that 
neglected, overgrown limes are generally free from scales, even though grown j, 
(hi! near vicinity of hadly attacked, unhealthy trees. In one instance many of 
the young trees had recently been overgrown hy rapidly growing weeds, sueli a> 
Iptiimim nmhrfhita , a white-flowered butterfly pea ( Clituria sp.) and another 
leguminous vine called wina (Tern mini a sp.). 1 was informed that such trees 

had no scales when the vines were first removed. 

At. the base of a number of trees, nests of ants, the stinging ant or fire ant 
(Stileiuipsis f/emiuatn) and a carpenter ant ( Cnmpiiiwliis sp.), were to be seen. In 
order to find if the presence of ants had any relation to the infestation, I made 
notes on this point ; but it would appear that in this instance ants had im 
influence on the presence of this species of scale-insect. 

Wherever red scale was abundant in Antigua there were two ladybird beetlc- 
in numbers; one of these was the red ladybird ( Ci/rh.nriln sanijuinen) and tin 
other a minute black or bluish black species, not larger than a pin’s head. 

During this visit every opportunity was taken to examine cotton for any signs 
of the presence of the flower hud maggot, but no such indications were seen : 
though this pest has since been reported by Mr. Jackson as being found mi 
the 21Mb December. 

In two plantations lmll-worm was present and in one instance bad done a 
considerable amount of damage. At this place cotton and corn were planted 
together, and it is likely that the corn has provided breeding places for a large 
number of boll-worms which had gone from the corn to attack the cotton. This 
transference may take place either hy the larvae, leaving the corn plant and 
going over to the cotton, or the larvae may attain their full growth in the corn, 
tlie moths of 'the following generation depositing their eggs on the cotton. 1 
advised that the corn should ho removed at once and all the stalks fed to the 
slock, such ears as were ripe enough being kept for grain. I also recommended 
that children should he sent into the cotton to collect all injured bolls, which 
should be destroyed by being turned into the cattle pens. It was further 
suggested that hy planting corn through the Held at once it might provide an 
attractive place for egg-laving when the moths from the worms which escaped 
the other methods of collection should mature : hut if this were done it would 
of course he necessary to cut the corn and feed it out before any worms which 
might attack it should have an opportunity of becoming full fed. 

In the second plantation boll-worms were less numerous, but they had done an 
amount of damage. The attack here was mainly on the younger bolls and on 
the buds, and the larvae apparently wandered from one bud or boll to another and 
having eaten out the interior moved on again. Several of these worms were 
observed, generally attacking bolls which were so small that the caterpillar 
could not get entirely inside them. The presence of a small amount of Guinea 
corn in these fields of cotton probably accounted to a large extent, at least, for 
the presence of the boll-worm. 

At Skerrett-' Experiment Station a number of interesting things were 
observed. Cassava was attacked bv the cassava worm, the larva of the common 
Sphiogid moth (J)HophomUi rllo). These larvae were of two kinds, green and 
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j, 1 ,1.‘. In a recent letter Mr. Tempany gives an arrouni of rearing the a. lull- 
, - II these larvae. He separated them into two lots ami li.iuul iluit tin- g, V eo 
rvae remaineil green and the purple larvae remained purple until full v grown. 
In larvae of both colours pupate in exactly the same manner, ami when t|,o 
lull- emerge the moths from the two lots of caterpillars are alike. 

A -mall plot of castor, which was being grown for experiment m Kri silk 
ilture. was found to lie attacked by considerable numbers ,,l a Icallmpper. 
bile both the cassava and castor were attacked by a lace l.ng t t. 

The -wect potatoes at Skerretts were attacked by the larvae of a buttcrlh 
'n imi.i This is a delicate and spiny caterpillar about •> incites in length, 

id a as fairly abundant throughout these plots. The ocrurrcucc of this Imtlortlv 
ru as a j)«'st on sweet potatoes is very unusual, at Ira-1 I have never observed 
before. The ordinary potato worm. /A w ( /Vn/opnre. > i hi'iulutii, oeeurs a- a 
>-t of sweet potatoes in Antigua, but I saw m> instate', "I it during i|,j- v i-it. 

-mall green caterpillar was present leeding on the potatoes in the plots, but 1 
a- not able to obtain the adult. 

The eow-peas at Skerretts were, attacked l.y a boring Ian a in exactly the same 
aimer as those lound by me in llarbados m lfll I from which a new species of 
ot b was reared. The attack on Canavalia. which I reported Inn iug observed 
St. Kitts ill the early part of llllg. was also similar in nature to this. I was 
i c interested to observe the large numbers of a predaceous Img which occurred 
these cow-peas at Skerretts. This insect {/tins rn/iiilits) lias often been 
ported in different places in the West Indies, but I have never before seen it 
siii'li numbers. I am of opinion that it was present because ol (be large 
imber of the larvae of the cow-pea or woolly pvrol moth ( Thnnn sin nrmwntnli ., ). 
he-e larvae were causing a certain amount of mjorr to the row-peas and the 
•edaci ous bug was present on all the plants. 

I’rolialilv Vreci* Invhiia zonal/*, FeM., the only sjHviea <>i tin* gfims known ns yrt from 
iHiyuii. The larvae of another Xymphalid butterfly in- //.</<■ J,,,n . L. | Iihvp been 

i "!-l>«l by Mr. (’. 0. Gowdev as damaging sweet potatoes ip rgandu.— Kd. \ 




NOTES ON SCALE-INSK('TS (('()( (MDAE). -l'MM' l 

15 v Phofkssok lv. Nkwsti:ai». J.\\, ! \ K.S.. 

Thr f.irrrjHiol Srhool of' Trofim! 

During I ho past few months a large amount of Coo-id material In- Kmi 
ul.mitted to me for identification through tin- Imperial limvau ,.f Entomolo^ 

\ large proportion of the species came from Cganda where thc\ ,w-iv mile, -ted 
i v t hr Government Entomologist. Mr. (\ ( . Goudev : smaller collection' w,-ir 
,U,> received from other parts of Alrica. including /au/ihui : and from 
larhados from Mr. Jolm li. Unveil. Superintendent of Agrirulnuv. Nearly all 
■ i the new sjwcies which have so far nun,- to hand an- door ibed In tin* paper: 
aid records and descriptions of other *peei,*> are a ho given v\h,.|v it ha- Keen 
bought desirable to do so. 

flonophlebus raddoni, Westwood. 

IK, vn DA : near Kakindu. Ilasonga. ‘2:5. \iii. 1 I • .v, >. 

There were two males from the above-named locality, which agree in all the 
•-initial details given by Westwood. These <>\ainplr- were accompanied Kv 
mother male C’oecid of the same genus, hut this i* larger, lias a brighter costal 
tripe, and there are also slight dillereuce* in tin i-andal tubercle- or“ta>sel-.‘ 
,‘o-sihly this specimen represents a distinct aperies. Km in the aKsenee of female* 

I feel that it would he unwise to erect a new name lor it. The example hears 
Im same data as those of Mouophfr/ms nnh Imd. Westw. 

[cerya longisetosa, Newstead. 

Irenjn lonyisetosu . Newst.. Sond. Mitteil. Zo.,1. Mu-. Uerljn. v. pi. 2. p. I.Vl, 
fir. 1 a-c (1911). 

Ibis Coecid was described from material collected by Profc-^or \ o.-scler at 
\mani. German East Africa, in the year 190.4, hut the waxen covering of the 
tduh female was so badly damaged through being preserved in alcohol that it was 
inpossible to give a description of its formation. I)r. Simpson * .-penmens arc, 
!'"vever, in a much better state of preservation, though not so perfect as one 
•oiild wish them to bo for descriptive purposes. I append below a description of 
' 1, ‘ ' v: ixen covering and the ovisac, of an old adult female. 

Lnujth, 10-14 mm. : width. 9 In mm. 

Dorsum thickly covered with short and more or less rounded plates which have 
•o completely coalesced as to render their true form doubtful ; submarginal 
’'<ite* curved and narrowed distallv. they average about half the length of 
marginal ones : the latter very stout, narrowing di-tally and reaching in some 
lU ' ,v a httle beyond the ovisac, in others they terminate at or near its distal 
ll,ir ~' n * cephalic plates enormously thick, recurved and M*metimes also slightly 
'Ported. Ovisac complete and similar in texture and colour to the secret innary 
''■‘ring and plates of the dorsum. 

.. 1|lVo * Arcana Entom., i. p. 21. pi. vi. fig. ^5 (1S41 ). 
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Sierra Leone : Darn, 18. viii. 12 i Dr. ./. J. Simpson). 

The ovLsftus contained numerous (lead larvae which agree in every detail »iv 
typical examples from Amani ; the enormous length of the antennae anil eau i,. 
hairs being strikingly characteristic. 
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Icerya purchasi, Maskcll. 

Z AN /III Alt (/Jr. //’. M. Alters). 

Foil ml on orange ami other species of (’ilrus, This is a new locality for llii- 
destructive pest, which is generally known as flic •’tinted scale.” 

Dactylopius (Pseudococcus) obtusus, Newstend. 

I ) net if topi ns (/ > s<‘iulveoerus ) obtusus^ Ncwst., Sond. Mitte.il. Zool. Mus. Berlin.', 

pt. * i , p. 1(M (K)ll). 

Female, aihtlt (figs. 2 and :>). — Dorsum completely covered with a creamy whin 
and rather closely felted secretion, with some indication of being divided ini 
regular plates : margin with a series of creamy white or pale huff appendage*, 
relatively short at the sides, but lengthening as thev approach the posterio: 
margin, where they are of great length, distinctly curved or twisted, and wr' 
stout ; all the appendages rest, more or less upon the ovisac. Ovisac complete, 
rather closely felted, and firmly attached to the insect. Colour creamy whin 
or huff white, very highly convex, widened posteriorly, narrowed somewiur 
anteriorly ; both longitudinally and transversely striated or faintly fluted, tie 
longitudinal striae being much more distinct and also more widely separated than 
the transverse ones which are decidedly faint. The size of the ovisac nn'l 
seeretionarv covering combined as compared with that of the female is extra- 
ordinary. 

In my original description of this insect. I was unable to give any information 
regarding the external covering of the female, as all the eeroous matter had beet- 
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; by the alcohol in which they were preserve*!. 1 now foul that tin 

= *• ring and ovisac together give the insect a \er\ sinking rcM-mhlauee to a 
of Icrrytu so much so that it might easily pass as oieh without an 
initiation of the structural characters. Maskeli describe- a similar insert 
,/fojfins H'erf/iHtfea), hut this species is in mam wavs ipiitc distinct from 

I). . 



Fjg. - ■- J ‘ihtns>/--. New si. 


( i i: K m an Hast A FUK a : l)ar-rs-Salaam ami Tanga. \ i. DM1 < /V«/. /■'. 
A< >o/. 't/h ; Z ,\x z l it Alt: Kiungani. 11112 (/>/*. .1/. ■ b/#/v.i. 

Dr. Adlers’ examples were found on tin- leaves and Iruit pe<lirels of toe 
iaaiign. Tim pedicels submitted were completely ••on-red on one -idc with the 
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Fig. — IXtrf/fl’ijii//* t>l/hisns. Newst.. cephalic jmrlion of adult innali 
rfj antenna : b. spines : c, spinnerets and hair. 

^ hen passing through Dar-cs-Salaam and \ auga, in dune HU I, I found this 
swarming on two unidentified shrubs, which were under cultivation in both 


* Trans. New Zealand Inst, x.xv, p. 33 (HepuntaJ, pi. vii. figs. J j Ui‘Jl ). 


"*> i:. xi;hsti:.\|) --notes on m;aij;-ixsk<: r> idak). -taut r. 

the above-named It i' evident therefore that this specie.'; has a wid* 

distribution on the Ka-t ( oast of Africa; and judging by its enormous numh«. :• 
it must cause -erinim injury to tin; plants which it infest>. 

Stictococcus gowdeyi, sp. n. 

ot/nft r fi*>*. 1). — Hemispherical, with a deep . 411 1 (central traiisver-. 
depression in front of the anal orifice." Internment smooth and so brilliantly 
polished as to appear almost gln^s-likc. ( 'oloiir rich dark castaiieuus to piceum. 
Margin with a narrow fringe of closely set. pale orange-yellow spines : and then 
is a narrow vertical hand of white 'ecretion over the anterior stigmatic cleft-. 



Fig. 4. — < I/. <./•■// ;//, XeWst. 


Ventral surface of fringe covered with white 'ecretion. Antennae short, and of 
five segments ; distal segments with several still spinose hairs. Legs well 
developed : tarsus decidedly shorter than the tibia ; upper digitules long, 
normal ; lower digitules >o broadly dilated as to appear almost fan-shaped. 
Anal orifice normal ; but surrounded by an unusual number of long hails. 
Margin of ImhIy with a thickly set fringe of long stiff spiiies, arranged 3-4 deep, 
ami placed at intervals between them and also slightly above them are some 
very long slender hairs. (in\i(rst iliainctrr . Hi 2*2 mm. 


This orgau is placed “ in the middle of the back (Cockerell) in this genus. R. X. 
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l.nrrn of female . — Kllipsnidal ; anal orifice in tho middle of the ilursiini. a- in 
■ ,■ adult female: upper plate with four immensely lung, >titl‘ hairs, and the inner 
i_r fringed with minute hairs; Inner plate with (?l two long still' hairs; 
minions ring surrounding the plates, ovoid. Dorsum with four longitudinal 
»s of long, curved, and laterally serrated spines Dig. "ni) ; marginal spines 
■ig. it) similar, hut liuieh longer, and almost straight, with the tips more or less 
pointed: alternating between the long serrated spines are some short ones with 
-lightly dilated and obtusely rounded tips. Immediately in front of each antenna 
i- an immensely long, still hair, and there are two hairs at the end of the bodv 
which are of greater length. Antennae of six suhequal segments, terminal 





Dir. ■’>. — »S7<c/0*7><v"* goicdft/i, Ncu>ti;if! : *h>r.«dil spines of i In- larva of tin female . 
b, marginal spines of the sum- : - , tlorsal spines <>l the larva « »f the male ; 

<1. marginal spines of the same, -ill the figures are drawn to the same 
magnification. 

M triiiont with uuinerous spinosc hairs. Mentnm large. hiincrniis ; ro-t r;i I 
‘'laments very long. Legs with a very long - stiff bristle-like digit 1<i the tarsus ; 
i! ^ituli* u£ the claw as in the female. 

I'trrm of mulr . — Much more elongated tlmn the larva of the female. Dorsum 
•’th four equidistant rows of relatively slender, serrated and almost straight, 
•i nn s (fig. 5c): marginal spines (fig. 5//) similar, hut longer and arranged in 
1 airs : all the spines both marginal and dorsal are much more widely separated 
'ban are the corresponding spines in the larva of the other sex. Unreal oryunx 
Anal orifice in the normal position at the distal end of the body. Legs 
oinilav to those of the larva of the female. Number of segments in the antennae 
doubtful. 



Vi 


n. news ti;au- N'<»tk> ox >r:ALi:-ixsKri> (cocci dak).- — pakT I. 


UcaxIja: kntebbo, lo. viii, II (('. (\ (tmctl/y ). 

I In? females wore so numerous in some instances jis to cover almost cumpleh 
the steins of the f ood-plani (/A trumju m atttujusm run * is ). looking somewhat lik> 
small glass beads accidently fastened to the branches. It is a verv remarkah!*- 
and highly interesting specie-, easily distinguished by its hemispherical form, 
tin; glass-like texture of the integument and the fringe of immense spines at the 
margin of the body. 

Recently I have discovered that the larvae of Sficfontccus sjoe^fet/ti, Ck.ll., an 
dimorphic : so that, including the larvae of S. f/imorphus. Newst.. and those uf tin 
insect herein described, there are now three known species of Stictorucm* 
having dimorphic larvae, a character which i> of the highest interest for the 
zoologist. 

I have the greatest pleasure in dedicating this insect to its discoverer. 
Mr. C. f, (iowdey, who has done so much towards extending our knowledge of 
the ( oecid fauna of Uganda. In I hi.- connection I would urge him to search 
diligently for the males whose puparia may possibly occur upon the leaves or 
some other portion ol the food-plant sonic distance awnv from the females. 

Ceroplastes coniformis, sp. n. 

Innate , test Uig. <i). — Thin and distinctly cone-shaped, with the apex bluntly 
pointed ; not divided into plates, hut with a more or less distinct, minute, ovate 



I'ig. I*. — ( ‘•ypUistf'* Newst. 


patch of secretion at the apex of the tost, and in the more perfect individuals 
some small white patches of secretion over the stigmatic clefts. Colour trans- 
lucent yellowish-brown, sometimes with indefinite darker markings due evidently 
to foreign matter, licit/ fit, 3*9— 1’ T uiiu. : greatest diameter at base, 2’8-4 mm. 




K. XKH'STKAI) — NOTES OX Sr ALE-lN'SEi'TS iCOlt tl> U J. f.Vlil I. 


h',m nl<\ adult. — Form similar to that of the test, hut -liitht I v U- hhmth 
liuteil dorsally. 1 iiteguiueut strongly ehitimsed. pate yellow i*»h-hrow u. iiiai^ui- 
,.l a -mall area surrounding the anus dark red-hrown. Cephalic area constricted 
cl forming a slight projection in front. Stiginatic clefts small, hut vcr\ clear! \ 
fined and studded with small conical spines; vvternalljj the '•pines occupy a 
la tivelv small area, and vary slightly in si/.e. I term with rather large, ovate 
id translucent pores at the margin, being especially numerous mi the cephalic 
rejection: those of the dorsum minute and very widely -eparaicd. Caudal 
ri ire <5 rudimentary and varying from dark c:M:mc»uis to hlaek or picemi- ; 
t il lohes small and widely rounded distallv. Antennae dig. 7<d of d\ segment*, 
ic third being eiptal to or a little longer than the three succeeding segment - 
.gctlur: fourth, fifth and sixth each with a stout -pin. »-e* hair. Legs dig. 7 A) 
ith the tarsi as long as the tibiae, the latter distinctly produced ventrally ; 
igitule* normal. 



Measurements very slightly less than tho^e of the, thin waxen covering 
i lest. 

/'finale, gerund staife . — Sulwircnla i m outline; margin with height yellow, 
'lhen-uhir appendages formed of seeretionary matter similar to those in the male 
■nparia : dorsum pale brown (in dead example), with patches ol yellow secretion 
winged more or less in regular sequence and distinctly separated. I he position 
1 the stigmatic clefts is indicated by a single long stout seta-like proems which 
considerably beyond the margin. 

Mai* jm pa r in m . — Rather narrowly elongate, e.xt remit ie* equally rounded : 
:,;lI gin with a series of well-marked tubercular project i < m -. each tubeivle 
arni-licd at the t i j> with a few stiff spine-like processes ; dorsum not divided 
!) t" plates, hut covered with Hake-like patches of secretion. Colour bright pale 
' h"'v ; texture glass-like. 

I ‘ ■ A x i ) a ; Entebbe, 10. xi. 12 ( C. (', (Jairdry). 

liken on Fien,< sp. in the Botanic (iardens. 

1 ihs is a markedly distinct species of Cero/dax/fi t. easily recognised by the 
i!i ‘ iuc eune-like form of the female and its test or waxen covering. 



74 U. N* * * § KWSTKAJ>->N'<JTEK oN S< ALK-IN8ECTS f<’oC( 1 DAB). — TaKT I. 


Ceroplastes africanus, Green. 

NoirniEKX Niukkia : Kogin Sirikin lbiwa, xi. 1910 (./. J. Simpson). 

In none of the four examples before tne is there any sign of the nipple-lie 
prominence noteil liy Green,'- neither is there any trace of lateral waxen plat**. 

In its external characters therefore, it agrees best with ( eroplustes cgbnr >■ .» . 
Cockerell ;t but this species has, according to its author, no lateral htimj 
whereas the examples taken by Dr. •). Simpson have well-marked fhoranV 
and sub-anal humps or tubercles ; clearly therefore they cannot be referable i 

4 u /ha rum : and although Green makes no reference to the presence of tin - 
organs in C. yet he figures them (Inc. < •/’/. fig. IV') as being present in tin- 

young adult female. Unfortunately I was unable to dissect out the Antennae, 
that 1 cannot say if these organs agree with those of typical (\ . frimuns . At! 
that I can add regarding these structures is that the first to the fourth segment* 
agree with the corresponding segments noted and figured by Green (lo>\ <■*. 
fig. 1 /). One other discrepancy that I have noted in Simpson's specimen- i- 
tliul the stigmatie spines at the extreme margin are simple, stout and rather 
lung, not “ small conical ones’ as noted by Green; but inside these longer 
spines are innumerable minute conical ones occupying a large ana which in form 
and extent is almost identical with the stigmatie area in ( . ugnndac y Newst. t 

Possibly the Nigerian examples may prove eventually to be a wcll-marhi >i 
nice of ( ’. «f rim nits, but much more material is needed before one can definitely 
decide upon this question. 

Ceroplastes ugandae, Ne\v>iead. 

U(i AN DA : Entebbe. 12. viii. 11 (G. C, (r<npd>y). 

Found on Amnia muricala. 

The organs described and figured bv me in this HuUetin (vob *b P* (, G? Ip-- Sl 
as ki parastigmatic glands are undoubtedly clear spaces in the dense ehitin m 
which extremely minute spines are attached, i should point out also that tlii' 
C’oecid presents several characters in common with Ccro/dastes fuller}. ( ■kll.,§ but 
in the description of the latter Cockerell makes no reference as to the procure 
of tubercles on either side of the caudal process or to those which occur o\<; 
the stigmatie clefts ; neither docs he mention the papillae which render th< 
integument so strikingly characteristic in C, ugandae. 

Lecanium (Eulecanium) filamentosum, sp. u. 

Female (7 mitt It), dried examples. — Orange brown, integument shining. I‘ mm 
oblong-oval, narrowed anteriorly and with one side generally more distinctly 
curved than the other ; median area slightly raised, marginal zone very broadly 
flat toned and translucent : margin icith a distinct fringe of rather widely scparatid. 
short, glass-like filaments, all of which are attached to the tips of the truncated 


* Ann. Mag. Xat. Hist.. (7) iv, p. 1*S$, figs. 1-1 /’(1899). 

t Entomologist, xxxii, \\ 127 (1899). 

| Bull. Eut. Research, ii, p. 94, fig. 8r (1911). 

§ Entomologist, xxxv, p. 113 (1902). 
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spines. Dorsum rather strongly wrinkled, and with a well imunl 
; - ,,ver tile stiginatie areas. Integument rather eluselv studded witli tubular 
' tnils or spinnerets (fig. Hu), the orifices of which are circular or cup-shaped : 
e -i les these there are numerous well defined compound group- ot spinnerets 
. s/,) but in these the subcutaneous lubes are very short and suddenly attcmi- 
,1 dial the whole structure appears like a truncated pear in miniature. 
MrtP'inal spines (fig. He- ) stout, suddenly truncated, the truncated end- being in 
, , 111V instances divided so that they present either a deep elelt or a more nr less 



'raced appearance. Stigmatic clefts l fig. M) strongly evnginai.-d and thickly 
set with a series of stout spines varying in nmitber Ironi !J 1 ■’> : between these 
•uid the extreme margin is a group of circular spinnerets. Antennae (fig. He) 
■t eight segments, of which the third is much the longest, being almost equal In 

• • ngth to the last four segments together : the fifth is also unusually long. Legs 
■•out : tarsi (fig. 8/) very short ; lower digitulcs broad ami -pathuliform ; claws 

• ry short. Anal lobes (fig. 8r/) with four or five long hairs vent rally and two 
“T three distally. Length, 4-6*2 mm. (older examples may be much larger). 
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/‘rtfutritiM of' the mole . — (ilassy opaque while : the t hree bilateral transveiM* 
ridges ami also the anal «delt strongly pronounced : dorsum with a rrry <i>. 
nod ion tnutsnrsr rhj'f, arising from which, on the posterior surface, is a relatio lv 
large reel angular process of yellowish or creamy-white secretion : the medi:u; 
oblong cell or “ coronet ’ on either side of the central cleft closelv packed will, 
vesicular procosos which, being darker in colour than the surrounding >eei«. 
lionary matter, stand out in marked contrast to the rest, 2'7 min. 

J/u/tf (dried example) with one pair of white caudal appendages. Abdomen, 
legs and antennae pale brown : thoracic apodemes pieeons ; wings with the cos{ ;i 
dull crimson. When placed in cold potash the body changes to bright pair 
crimson, so that it is highly probable that in life the insect is of this colour. 

( )celli right in number, ol which four are ventral. Legs and antennae uornuil. 
f.rnyth , inclusive of the anal filaments, .‘1 nun. : wing, 1*7 mm. 

I Jo A X DA : Tern Forest, l!». vii. 12 ( (\ ( *. (lowdey). 

"On an unknown shrub in the depth of forest.” 

All the females hit apparently young adults and il is highly probable tliui 
when older examples are discovered they will be found to be much larger: 
hut if is very improbable, that, they will diller in .structural details from tin 
voung adults. Like the female of Lreonium ( /’.'u/reuninm) eiliotum. Duugla*. 
this insect also possesses a fringe of fine glassy filaments; but it is markedh 
distinct from this or any allied species mid may, apart from the marginal fringe, 
be determined by (lie form of tile marginal spines, the antennae and the well 
defined groups ol spinnerets on the dorsum. The puparimn of the male is ab<. 
strikingly characteristic and quite unlike that of any other species with which I 
am acquainted. 

Lecanium <Eulecanium> somereni, New.-tcad. 

Lentninm mori var. somereni, News!., Hull. hut. Research, i, p. 1K7 llJUD). 

Lreonium ( finleronium ) tremor, Newsi.. Send. Mitteil. Zool. Mils. Herlin, v. 
pt. 2. p. ll>2, tig. 5 (l‘Mt). 

Having examined a fresh series of preparations of the Lrmnium to which I 
gave the specific name tremor, I have come to the conclusion that this insect e 
synonymous with somereni. News!. Furthermore, there can, I think, he little 
donhfc that L. somereni is distinct from A. mori. Signorot, and must take 
specific rank. 

Lecanium (.SaissetiaJ oleae (Bernard). 

I To a xt> a : Entehho.2ii.viii.il ((’. (\ Gowdey). 

Found on the hard wood of an unnamed tree. 

All the examples are abnormally swollen by the attacks <>f ( haleidid 
parasites. 

Lecanium (Saissetia) nigrum, Nietncr. 

Uganda: Entebbe, ld.viii.il ((’. C. Guwdcy). 

The leaves of the food-plant (J/w/w muricoto) were very heavily infested 
with females in all stages of development. 
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Pulmaria sp. n. 

I • < . A N i, A : Entebbe, 26. vii. 1 1. ( C. t '■ f.Wi/-y\. 

. n)OI1 , r die many species of CitrctiiAK enlleeted by Mr, (inwdey in l - n* 1 o 
nornum* specimen of a female /‘iilriiiann. measuring, in its dried am! 

I n v,.|le>l condition, lialf an inch in length. This inseel bail secreted part of its 
- i-ae during transit so that there can lie no iloulit as to it- generic position. 
\\ it loiut this evidence one might reasonably have placed it in the poms 
mil"" and have recorded it provisionally as a tonne form of >u//.i. Sion. 

I’lilriniiriii is undoubtedly an undescrihed sp t .,-i,.s. Inn it i- inadti-ahle 
,,, ,| r .,.,i|„. it until more material comes to band. 

Aspidiotus gowdeyi, sp. n. 

I'lptirinm af J't'iiui/r . — Very small, obeonieal and -uddenlv trnneale at t In- 
mareiii of the larval pellicle; margin circular. Colour dark brown, outer margin 

i upper margin orange-brown to pale eastaueous. bai t a! |“ llieh mplelelt 

In, 1, | t .|, beneath a glistening white secretion, tvhieh i- perfectly Hal, ipiile circular 
in outline, and not raised above the upper Inmeate iiiargiu of the secret nmary 
covering of the pnparinm. Ventral pellicle thin. Ab'.i/i/efir, 0’1 U'd nun. 

/•', mill'-, mtiill. — llroadlv ovate, narrowed posteriorly : integument von thin 
hi, I transparent. : presence of rudimentary antennae and pa fast igmat ie glands 


<i 



Pig. Q.—AnpitVotiu Jihnlrgi. Xewsteml : p.vgidiiiin : 4 and ' . wjiiamnr. 

douhtful. I’vgidium (fig. 9«) with six lobes; median lobe- much the largest, 
I '-lid margin broadly rounded ; seeond and third pair small and somewhat Irt- 
•oi.oilar. with the distal margins more or less pointed. Stpiatnae very finely and 
■ ■! ,-i-lv fringed : those between the median and third pair of lobes and the three 
■If ■.•ceiling ones, on either side, unusually broad (fig. lb;), the two proximal ones 
•ie. :t/i) small and branched. Only two spines are traceable and these are placed 
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on opposite sides bevond the squamae. There is a very small bilateral incUior : 
near the second pair of lobes and a rather long thickening of the integument near 
each of the third lobes. Anal orifice large and submarginal. Position of fl„ 
vaginal orifice rendered obscure by a large and somewhat tongue-shaped t hick* n- 
ing of the integument occupying the middle area of ihe pvgidium. Cireumgenita! 
glands absent. 

UoAN'DA : Kntebhe, 13. viii. 1 1 (f\ (\ (Jowdcg). 

Found f>ti Anoint muricnltt. 

This small species of Asphlintus possesses three well-marked characteristic*; 
the curiously truncated pupurium of the female, with its flat white central <|m‘ ( 
formed hv the larval secretion : the broad and finely fringed sqiiamcs ; and tin* 
large tongue-shaped chifinous patch in the centre of the pvgidium. 


Gymnaspis africana, sp. n. 

l*U(utihmi oj adult ftmale. — Nude, with the exception of a small central arci 
which is covered with the larval pellicle ; ventral pellicle very thin, circular ij. 



Fig. 10. — Gi/tnnatpin africana, Newstead : a , adult female ; 
b, crennlated margin ; c , rudimentary antenna : d, fringe 
nf pvgidium. 


outline, about one-fourth the diameter of the puparium and occupying a central 
position. In form it is highly convex and attenuated posteriorly. Length- 
O'0-l mm. 

Female, adult (fig. 10«). — Broadly ovate, the (?) first alxlominal segment 
forming a distinct lobe-like extension. Pygidium broadly rounded ; margin oi 
pygidium (fig. lOrf) with three pairs of lobes ; median pair more or less trilobcl. 
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7 !* 

. , ...nil pair with a deep lateral notch, third pair similar hut small, r ami with the 
ting lube more or loss angular. Sipiames narrow ami divided laterally, hut 
,- t f,vlv fimbriated, one or two of the proximal mus being >piuiform. Uudi- 
...jtarv antennae furnished with a single ami unusually long hair (tig. \M, \ 
‘•rastijrinatir glands absent. Uostral filament* of groat length in tin* \mmg 
,Pilt. being, approximately, twieo tin* length of tin- hodv. Sexual orifice 
r 'xiuial. Anal orifice sub-marginal. 

Luanda : Toro Fore>t, Id. vii. 12 (f\ ('. (it>irdn/\. 

" ( )n an unknown shrub in depth o| forest, in association with f.n-uuittm 
l‘n/‘Ciititnn) % /iltnilrnfosuni, Newst. 1 he puparia ("scale* ) were either attaehed 
ihe Oil *ros of the leaves or near the edge ol an arlitieial perforation. 

The pnparium of this C'oeeid is distinguishable by its dull crim*nn eohmr ; 
i;,- female hv the lobe-like extension ol the abdominal segment and the great 
, ngtli of the hair on the rudimentary antennae, 
ih-eribed from two adult females and five puparia. 


Chionaspis unilateralis, sp. n. 

I*np<triut)i vf adult fniiule. - White and translucent: yen long and narrow, 
ddc* parallel but not perceptibly Hal timed. Larval pellicle pale yellow : margin 
■a it hot it spines; scroud pelliele orhraeeou? or faintly darker than the re-t of the 
t'tipaiium. Ventral scale represented by a narrow strip attaehed to the margins 
<.f the pnparium. LemjiU. 2*4 2’ 7 .”> mm. 

Mult- juiparimn , — White, distinctly t riearinate : larval pelliele yellow, often 
with a patch of dark colour centrally. 

r>ntttb\ ifuuntf adult (fig. 11*/). — Flongate. with four ol the abdominal segments, 

< Ihr f/j't sub of I fir fault/ only (tig. 11//). very distinctly t ubemdat • • ; ol these 
the second, third and fourth each hear a .'ingle huge spine-like Hpiama ; in 
addition to the latter the lobes art 1 also provided with tubular glands, the third 
Tubercle having a well-marked transverse series of seven or eight (tig. Hr) on 
tie- dorsal surface. Pvgidiuui (tig. lit/) with three pair of lobes, the median 
pair being partly recessed and the free edge finely serrated ; >eeond pair of lobes 
* i tuple and projecting bevond the first : third pair narrowly separated from the 
“■eond. Marginal, cylindrical spinnerets large : there are usually eight on either 
' le of the median lobes, ('ireumgenita! glands in five group- : the formula ol 
,!V ’’ ' \ atopies is given below : — 

1 2 n 2 

t) —<i 5- •’) — ■) ■> — fi 

«— 8 7—8 7—8 5—7 

Ididimentary antennae (fig. 11/) each with a very long curved spiun?c hair. 
I’ara-tigmutie glands absent; but there i? a serie- of short ttdmlar spinnerets 
'o* tiding from the lower right stigrncm. these organ? being entirely absent Irom 
' ■■■" 'tigmen on the opposite side. 

t mu/Ie. ofd adult . — Much more elongate than the preceding and with normally 
v 'it rostral filaments. In all the other morphological details, it does not differ 

’a the young adult. 


<» — fi 

K--H 
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Baku A »ns: Merton Lodge, 22, i. Ill (11. B. Bannister). 

On leaves of a palm [Thrimnx ?); forwarded by Mr. John K. Bovr-lf 
Superintendent of Agriculture. 




Fig. ! 1. — C 'hioHHspi* unit ate rati *, Xewstead : ", young adult female after maceration 
in pniasli ; /j, left marginal tnU'reles ; c. one of the tul>ere!es enlarged showing 
spinnerets, «£<*. : «/, pygidium : *\ rudimentary antenna. 


Though the puparium of the female is very strikingly like that of Chwnaspi> 
rlomjata. (3reon,° the female of C. nnilatrrulis is clearly distinct and easib 
recognisable by tlie extraordinary asymetrieal arrangement of the large squama- 
bearing lobes on the abdominal segments. 


Coeeidae of Ceylon, \\ 125, pi. xxxix, figs. 1-14 (1899). 
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Leucaspis riccae, Targioni-Tozzetti. 

KoVPT : Cairo, 26. xii. 12 (Lewis II. Goui/h). 

The specimens arc from cultivated olive, which seems to he the principal 
f ,,,1-plaut ot this insect. It is certainly an injurious species, and has hceti 
■corded from France, Italy, Greece and Cyprus, hut not hitherto from F.gypt. 

Mytilaspis (Lepidosaphes) beckii (Newman). 

ZaN/.IBAU, 27. x. 12 (Dr. II'. M. Alters), on orange. 

This pest of the orange is known better under its old name Mi/tilnspis citn'aihi. 
Packard. 
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0>’ THE BIONOMICS OF THE SANDFLIES (PHLEBOTOMIES) 
OF TOKAR, AN G LO-EG Y 1‘TI AN SUDAN. 

By Hakold II. Kijjc, F.E.S. 

Hcllcome Tropical Research Laboratories, Khartoum ; (iiiorrumeiit Riitiaiwloi/ist, 
A mj l o- Fjjypt ia u hi ml a u . 

The following observations were made during eighteen days spent at Tokar in 
October and November, 1912. Only a limited amount of time could bo given to 
the work of searching for the breeding places of sandflies, but it is thought that 
possibly these very brief notes may bo of some interest to those engaged in 
similar research elsewhere. 

The town of Tokar is situated about eighteen mi^'s from the port of Tritikilat 
on the Bed Sea and some fifty-eight, miles south-east of Suakiu, It is the centre 
of a cotton-growing area comprising between 30,000 and 40,000 acres watered by 
tin 1 Hood-river (or khor) Baraka. This khor comes down in Hood during the 
months of . I uly and August and spreads over the plain. As soon as the land is 
dry enough it is cleaned and almost the whole of it sown to cotton. A few heavy 
rainstorms usually occur during the months of October, November and December, 
and cotton picking extends from the latter month till May. The soil is alluvial, 
mid on drying cracks vertically to a depth of several feet, and also horizontally, 
forming shale-like plates of varying thicknesses. There are scarcely any trees 
and truly a moderate number of low bushes. 

This cultivated area is notorious throughout the Sudan for the numbin' and 
bloodthirstiness of its sandflies. The adults can be found in numbers at distances 
of at least two miles from any uud or brick wall or building. They are equally 
numerous on clean land growing cotton and on land on which cotton has failed anil 
which therefore supports I only a few grasses and other weeds. The general 
opinion of the officials whtnhiow the district well is that they are confined to the 
Hooded area and that they are not met with in the surrounding desert. Natives 
who live in the town told me that there they were not troubled by them, but if one 
spent a night in the cultivations one would meet with plenty. The land on which 
the town is built is not flotxlcd, being protected by a low embankment of soil. 

The main difference between the flooded and unflooded land is the presence of 
deep cracks, referred to above, which appear in the former as soon as it begins to 
dry out, Newstcad* states that all the sandfly larvae and pupae, taken by 
Marclt and himself in Malta were found living under similar conditions ns 
regards (a) presence of organic matter, (4) presence of moisture, but not in 
excess, and(c) absence of light. The only situations where these three conditions 
'’"'"d be found together at Tokar were in the soil itself, and on flooded land the 
cracks provided the sandfly with an easy means of access to such Situations. 
It these cracks and the soil adjoining them were the breeding places of the 
I okar sandflies, the reason why the adults were only found on flooded areas 
would be explained, and I could think of no other theory which wouldSjJccount 
for it. All the very limited amount of time which could be spared for ’this’ work 
"as spent therefore in searching for larvae and pupae in the soil. 

* Annals of Tropical Medicine and Parasitology v, no. 2, August 1911. n 

Bull. Ext. Res. iv, pt. 1, May 1913. 
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The spot chosen for the purpose was a plot of well-cleaned land under cotton, 
distant 1 } miles from the nearest mud or brick building or wall. Here adult 
sandflies existed in myriads. Numbers could be found by turning over clods of 
earth, as many as fifteen — approximately — sometimes being seen under a single 
clod. Vertical cracks extended to a depth of from three to four feet, so holes 
were dug to this depth and the soil at the sides, especially that in the neighbour- 
hood of cracks, carefully picked to pieces and searched. A single larva, which 
I believe to belong to a species of 1‘hMiotomns, was obtained. This larva, which 
corresponds almost exactly with Newstead’s figure and description of the second 
instar of the larva of /'. pupniusi'^ is described below. It was found at a depth 
ol about four inches, in damp earth, in the vicinity of a crack, and when alive 
closely resembled the soil in Colour. Moreover when first exposed it did not 
move and so might easily have been overlooked. When placed on a flat surface 
it made no attempt to flick itself away but merely crawled slowly along by 
means of its prolegs. It was killed and preserved as the chances of my being 
able to rear the adult from it were, under the circumstances, infinitesimal. 

Although I could find only this one specimen I believe that there were 
numbers in the soil. With a tropical stin shining on one’s back, numbers of 
house-flies tickling one’s face, and a gale of wind blowing dust into one’s eyes an 1 
the particles of soil from under one s hand, it is not difficult to overlook such an 
inconspicuous object as a sandfly larva or pupa. Lumps of soil were taken to 
the house and examined there hut these yielded nothing. 

A species of wagtail ( Mnlnc/ll/i alba) was frequently observed catching adult 
sandflies at dawn, before they had taken shelter for the dav. 

My thanks are due to Mr. (r. (i. Macdonald, Agricultural Inspector at Tokar. 
for very kindly giving me every assistance in his power. 


Description of Phlebotomus larva. 

Length : :l mm. Colour : general appearance when alive, dark brown ; after 
d tath, head dark brown, mandibles, labial plate and dorsal process on anal seg- 
ment black, hairy spims yellowish-brown, thorax and abdomen yellowish-white. 

1 he first joint of the antenna is small, the second and third are broad, flat and 
rounded in outline, the latter terminating in a short bristle. The thoracic 
segments have the rows of hairy spines continued on the ventral surfaces, 
forming complete rings. A similar ring is situated on the space between the 
head and the first thoracic segment, the ventral spines of this ring — four in 
number being long and pointed instead of comparatively short and clubbed. 
1 lie hairy spines on the thorax and abdomen are shorter and more noticeably 
clubbed near the head, and become longer and less clubbed towards the anal end. 
1 lie transparent tips of these hairy spines are less swollen than arc those of 
/'. papata.ai. On the basal half of the dorsum of the anal segment is situated a 
black process, roughly rectangular in outline with a finely serrated margin. 
I rom the? top ol this process arise two smaller processes, each hearing two of 
the four caudal bristles and also two lmiry spines, similar to those on the abdo- 
mi nabsggine nts. I here is a dark area on the dorsum of the penultimate segment. 

1 tttti judge frem Newstead’s figure and description, this larva 
rCS TfWri at *n its second instar in all other details, 



note on an entomological store-box suitable 

FOR USE IN TIIE TROPICS. 

15y Harold lL Kind, F.E.S., 

(Jorirument Entomologist , Aiii/lo-lli/i/jiHiiii S'ltthni. 

The following is a description of a modified and improved form of tlm storo- 
Ijnx described by Mr. II. Maxwell-Lofrov in Parasitology, vol. iv. p. 171 : — 

In Khartoum, where the shade temperature is sometimes llif F., boxes of the 
Hue in use at Pusa were found to be unsuitable. The tops and bottoms of many 
of them split, while the paraffin wax became too' soft to hold the cork carpel, in 
position. The type of box which I am now using and which is proving very 
reliable, differs from the Pusa box in two respects. Instead of being made 
entirely of teak, the top and bottom are of three-ply wood, and the cork carpet, 
instead of being bedded in paratlin wax is held in position by glue. In all other 
.respects it resembles the l’usa box. the cork carpet being enamelled white 
above and covered with a mixture of SO per eent. paratlin wax (melting point 
l;p) F.) and 20 per cent, naphthaline, melted and run in when the glue has 
become firm. 




ON A NEW SPECIES OF MYMARIDAE FROM TRINIDAD. 

Br Chahles O. Wateufriesk, I.S.O. 

Anagrus flaveolus, Waterhouse, sp. n. (fig. i>. 

Clear pale lemon yellow. The antenna with the 4th to 9th joints very jhiIi* 
grey. Third joint very small, a little longer than hroad, about half the length of 
the second joint. Fourth joint rather slender, the length of the 2nd and 3rd 
taken together. The fifth about one-quarter shorter, about the same width. 
The 6th, 7th and Kth subequal, about, the same length as the fith but rather 
broader. Wings hyaline, with a very slight shadow below the vein, very nearly 
nine times as long as the greatest width (\>2> x -(It! mm., approximately). 
Marginal eilia moderately strong, the longest ’ 1 42 mm. There is a line of hairs 
running along the middle of the wing from the apex of the vein to near the 



Fig. 1. — A»u!jn(S f!‘U'C'ili4i, Waterli. 


apex of the wing ; between this and the front margin there is another line of 
ahont twelve hairs, rather irregular, and there are a few hairs irregularly plaeed 
in the apical area. Between the central line and the hind margin there is an 
irregular line of about eight hairs, but they are not the same on both wings. 
Hind wings free from surface hairs, exempt three or four at the extreme apex. 
The posterior cilia moderately stout, except the first three or four, the longest 
about -1 mm. 

The specimens were in spirit, but appear to have retained their natural colour. 
The figure is from one of the specimens mounted in balsam by myself and 
micro-photographed by Mr. Enoch. 

The insects were forwarded to the Imperial Bureau of Entomology by- 
Mr. P. Leehmere (i tippy, Assistant Entomologist to the Board of Agriculture, 
Trinidad, who bred them from eggs of the corn leaf-hopper, l’eretjmina 
i Delphnx) waidis. 

[Dr, K. C. L. Perkins, who has examined this insect, informs us that it is 
extremely closely allied to Aauyrns frequent, Perkins, originally described from 


Bull. Ent. Res, iv, pt. 1, May 1913. 
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Hawaii, ami A. mlnm/ii, Perkins, from Columbus, Ohio, being intermedia!., 
between them. The three forms agree in their general shape and colour, and in 
the structure of the antennae, the only distinctions consisting in the distribution 
of the discal hairs on the forewing. It is possible that the three forms may 
prove to be merely local races of a single species. A. frequents appears to have a 
wide range, and according to Dr. Perkins, it attacks four different genera el 
leaf-hoppers in Hawaii, including Pereyrinus maidis . — Ed.] 



ON TWO VARIETIES OF GLOSSINA MORSITANS 
FROM NY AS ALAND. 

15 V Du. .1. (). SltlRCOUK. 

Medical Officer, tSlccpiny Sichu-ss hirestiyations, Nyasala nd Protectorate, 

Glossina morsitans, Westw., var. pallida, m»v. 

Thorn, r slate-grey, pattern indistinguishable; sciitcllmu with two dark tri- 
angular areas whieh are contiguous at. their upper inner angles. Abdomen with 
(lie darker blotches on each side of the second segment very faint : on the other 
segments the banding is not a prominent feature, as it, is in the typical form ; the 
bands olive-grey, their margins being distinct and defined from the ground-colour, 
which is a few shades lighter. In the middle line the banding is cut oil' square, 
leaving a very narrow straight line down the centre of the segments ; the outer 
margins of the bauds sloping away from below upwards and leaving light areas 
un each side. Aei/.s with all the joints of the front and middle tarsi pale, except 
the distal end of the latter whieh has a faint darkish ring ; the last two joints of 
the hind tarsi faintly dark, but nothing like so dark as in G. morsitans. ITiuys 
tinged with light yellowish-brown. 

N VAS.VLAND : 1 (J, Dowa district, 6. v. 1912. 

Type in the British Museum. 

This dy was picked out at a glance from more than a hundred G. morsitans , 
and is distinctly and remarkably paler throughout. 

Glossina morsitans, Westw., var. paradoxa, nov. 

Superficially resembles G, morsitans in appearance and size, but the hind tarsi 
tire entirely ilarh, as in the pal pal is group. The superior claspers of the male 
genitalia resemble those of G. siilnnorsitans , as figured bv Prof. Newsteail, 
but are more deeply pigmented throughout, and especially along the lateral and 
posterior borders. 

Ny araland : 1 o , Nyumsato, near Clumzi, Dowa district, 4. vi. 12. 

Type in the British Museum. 

If casually observed, this tsetse would probably he taken for an ordinary 
G. morsitans ; but if the abdomen had become discoloured it might well he 
mistaken for G. palpalis. The superior claspers have only been looked at with 
a hand-lens ( x 12) ; they were prized open and examined in situ. 

[There is in the British Museum a single male which agrees entirely with the 
specimen described above as var. pallida. Mr. E. E. Austen has made a 
preparation of the genitalia, and they are certainly indistinguishable from those 
"f typical G. morsitans. This specimen was taken by Dr. M. Sanderson oil the 
Fhitala stream, Dowa district, 12. xi. 1910. — Ed,] 


Uuli.. Ent. Res. iv, pt. 1 , May 1913. 
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COLLECTIONS RECEIVED. 

The thanks of the Imperial Bureau of Entomology are due to the following 
gentlemen, who have kindly presented collections of insects (received between 
],t October and 31st December, 1912) 

Dr. IV. M. Auers : 23 1 ubu tins, 13 f,ypcrositi. 4 llippobosciduc, 

17 Coleoptera, 1(1 llymenoptera, 10 lsoptera, a uutnbcr of Coecidac, 

2 other Rhynehotu, and 4 Kish ; from Zanzibar. 

Mr. f. .1. A N ii K it sox, Oovernment Entomologist : — 2 Culicuiihs, 
260 Culicidae. 10 Mycetophilidae, and 4 species of C'oceidtie ; from 
British East Africa. 

I apt. C. H. Akmitagk. t .M.O.. D.S.O.. t'lncl t'oiiuuissioucr : 3 Rcdo- 
viidac ; from the Northern Territories, Hold Coast. 

Mr. John R. Bovell, Superintendent of Agriculture : — 50 Seoliid 
Wasps ( Tiphia parallela ) : from Barbados. 

Dr. CAMPBELL, W.A.M.S. : — II Fttha/urs , 2 / / < pj or’ n I n> 7//. Jt liunnillu- 
puia. 3 (ilossittfi palpulis, ami 2 Asilidae; from Tisaua, Sierra 
Leone, 

Dr. G. I). 11. Carpenter, Entomologist. Roy. Sue. Sleeping Sickness 
Comm.: — 0 tubes of Cbalcididac from Figs ; from Uganda. 

Mr. L. DaYKELL, District Commissioner: — 1 Mhinomyztt .'/ i m Ilian > , 
31 Chrysup •' sihurn, 23 Hippurcntruin Irimiu'iiliihiin , 22 TiiIxihiis , 
and 8 (Jlussiuu ; from Ikom District, S. Nigeria. 

Mr. G. C. Dudgeon, Director of Agriculture :— 48 Mollis : from Cairo. 
Egypt. 

Mr. .1. H. .1. Farquiiak, Provincial Forest Officer ; -l 1'n/e.r lii/riprs 
fusciis, 1 Rlrinoinyzit xliinitltiiis, 1 (Itrysops tliniitlialti , 41 (Mussina, 
4 Lepidoptcra, and 1 Arachnid; from Benin City, S. Nigeria. 

Dr. Mkucier Gamble : — 16 Culieidae. 2 ■Simnliiwi, 1 / 1 tnniaiii jit’ln , and 
4 'Fa hiatus ; from Belgian and Portuguese Congo. 

Dr. S. GooDHRAND, W.A.M.S. : — 2<> (Mussina palpulis , 77 (M Ivnyi- 
pal/ns, and 16 G.fuscu : from the Gold Coast. 

Dr. Lewis Gough, Government Entomologist: — 2 Nilidulid beetles oil 
dates, 2 Drosophilid Hies oil dates, 3 Cbaleididae from tigs, and 

3 Bracouidae ; from Cairo, Egypt. 

Mr. C. 0. GuWdey, Government Entomologist : — 292 Diptera, 2,407 Cole- 
optera, 580 llymenoptera, 307 Lepidoptcra, 25 I .epidopterous larvae, 
23 Mallopliaga, numerous Coeeidae and Aphidae, 1,108 other Rltyn- 
eliota, 318 Orthoptera, and 2 Araclmida ; from Uganda. 

Dr. R. W. Gray, W.A.M.S. : — 2 Clin/ saps situcea , 7 Tuknuus, ami 
8 (Mussina ; from Southern Nigeria. 

Dr. II. Heausey, Principal Medical Officer ; — 2 Trypetid Elies (Vacua 
poctu rails i ; from Zoriiba, Nyasaland. 

Imperial Department gp Agriculture, West Indies: — 46 Cureu- 
lionidae and 12 Lamellieornia. 

Mr. H. ,L. Jones, Chief Veterinary Officer : — 26 Tabauidae and 
16 ( Mussina ; from Portuguese blast Africa. 
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Mr. W. Kennedy, Veterinary Officer: — 24 Culieidae, 1 Haematopvt 
21 iS itomoxys, and 4 Ilippobosca ; from British East Africa. 

Mr. T. F. Lixxell, Assistant Engineer : — 42 Glossina ; from Mombasa, 
British East Africa. 

Liverpool School of Tropical Medicine: — Type of Phlebutomm 

antennatus, 

Mr. LI. Lloyd, Government Entomologist, 4 Uaematopota rubens . 

4 Tabanus, 1 Stumoxys , and 4 Hippoboscidae ; from Northern 
Ithodcsia. 

Dr. R. E. McConnell, M.O. : — 27 Chironomidae, 46 Culieidae, 
77 Tahanidac, 1 Stomoxys, 38 Glossina, 3 Lypcrosia, 120 other 
Diptera, 6 Lepidoptera, 1 Hymenopteron, 1 Hemiptcron, 1 Ortlu,- 
pteron, a large number of Ornitbixlvrns moubatu, and 14 other Ticks ; 
from Uganda. 

Dr. .1. W. Scott Macfik, W.A.M.S. : — 7 Tabanus, 9 Haematopoht. 

5 Chrysops, 964 Glossina, 129 other Diptera, 3 Ilymenoptera. 
24 Lepidoptera, 22 Coleoptcra, 3 Planipeonia, and 2 Rhynchota : 
from Northern Nigeria. 

Dr. C. II. Marshall, M.O. : — 9 l/nemato/iolu, 5 Tabanus, 6 Glossina. 

1 Stomoxys, 2 Ilippobosca, and 14 other Diptera : from Uganda. 

Dr. I T. B. Owen, M.O. : — 3 Dorcaloemus compact us, 2 liippocentrnm 
trimacnlatum, 10 Uaematopota, 16 Tabanus, 16 Glossina ; from 
Uganda. 

Capt. W. S. Patton, I.M.S. — 34 Tabanus, 2 Chrysops, 34 Phitw- 
matomyia, 6 lldellolarynx, and 5 Lypcrosia ; from Madras, India. 

Dr. .1. S. Pearson, W.A.M.S. : — 82 Culieidae (larvae, pupae, and 
imagines), 16 Tabanus, and 6 Glossina; from Moyamba, Sierra 
Leone. 

Dr. E. .1. Powell, W.A.M.S. : — 1 Culichl, 353 Tabanus, 1 Glossina, 
5 Stomoxys, and 7 other Diptera; from Darn, Sierra Leone. 

Miss Muriel Robertson 34 Rhynchota ; from Uganda. 

Mr, C. Saunders, Agric. Dept. : — 2 [lippoccntrum versicolor, 9 Ifaemalu- 
pota, 5 'Tabanus, and 32 Glossina; from the Northern Territories. 
Gold Coast. 

Dr. <Ias. J. Simpson : — 63 Culieidae, several Culicid pupae, B Chrysops, 
9 //ucinafupota, 94 Tabanus, 213 Glossina, 2 Lypcrosia, 94 other 
Diptera, 4 Siphonaptera, 274 Coleoptcra, 286 Lepidoptera, 
122 Ilymenoptera, 3 Triclioptera, 166 Rhynchota, 115 Orthopteia. 
95 Odonata, 6 Ticks, and a number of Mallophaga, Mites, and 
Intestinal Worms ; from Sierra Leone : and 9 Glossina palpaiis : 
Irom the Gold Coast. 

Mr. F. Spike, Provincial Commissioner: — 3<) Anopheles fiinestus , 
8 Glossina morsitans, and 15 other Diptera ; from Uganda. 

Dr. H. Swale : — 4 Diptera, 20 Coleoptcra, 2 Ants, 89 Termites. 
1 Ciiuex, 131 other Rhynchota, 2 Fleas, 10 Ticks, 3 other Arachnids, 
and 1 Crab ; from Caia, Zambesi River, Portuguese East Africa. 
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Mr. F. W. Uricii, Entomologist to Hoard of Agriculture : — 3 Syrphidne 
and 10 Coecinellidae ; from Trinidad. 

Dr. C. E. S. Watson, \\ .A.M.S, : — 44 Culicidac, 1 /V ilr/tutomits , 
1 Tiihfinus, 11 Glotsiiw , 12 other Diptera, 2 Coleoptera, 7 Hymen* 
optcra, l Orthopteron, and 9 Rhvnehota : from Ashanti and the 
Northern Territories. 

Dr. R. O. White, W.A.M.S. : — 29 Ghutiiiu loiwi/inlph, and 1 Tachinid ; 
from Weshiang, Gold ('oast. 

Dr. C. A. Wiggins, Deputy P.M.t). : — 11 Tn/imnis, 14 other Diptera. 
100 Hymenoptcra, 1995 Coleoptera, 3 l.epidoptera. 2132 Rhynehota, 
47 Orthoptera, and 2 Centipedes; from Uganda. 

Dr. A. II. Wilson, W.A.M.S ; — .>0 Culicidac, 17 l'tthtnnis % \) (i(osahm 
paljxtlisy 4 other Dipt ora. and 1 Lepidoptcnm : from Bonin district. 
Southern Nigeria. 




THE BIONOMICS OF GLOSSINA; A REVIEW WITH 

II YTOTIIETICA L CON C FUSION S. 

% 

By William F. Fiske. 

There are eertain frequently observed and rather mysterious phenomena 
a-sociated with the biouomies of the better known species of (llnssiiin ; such, for 
example, as the local disparity between the sexes and the apparently arbitrary 
distribution of the fly. It is difficult, if not impossible, to explain these, or at 
least no explanation has yet been put forward which is wholly in agreement with 
all that has been recorded of the subject. It. appears ueeessarv in consequence 
to consider some part of the generally accepted bionomic history of these Hies as 
being based on insufficient evidence. 

That which is here attempted is to locate the source of possible error, and to 
formulate .an hypothetical bionomic history which shall explain the curious 
phenomena above mentioned, and which shall remain closely in accord with 
generally accepted theories. Any conclusions reached hv such processes are ol 
necessity purely tentative, and they are only of value as they invite criticism and 
■li'cussion, or suggest new lines of research. 

Character of recorded Movements of Glossina from place to place. 

Three types of concerted movement from place to place are recorded of 
<iltt/sinu. ' Roubajud, in the Report of the French ( 'ommission, and subsequently, 
notes a seasonal migration of G. /uil/mlu from permanent “ belts ” on the hanks 
of large streams, to temporary “ belts ” on tlm hanks of small, intermittently 
flowing streams, these latter being infested only during the rainy season. \ arums 
other observers, notably Macfie," have commented upon this same type nt 
migration, which appears to be characteristic of several and perhaps most species 
of G/onsinu. These movements are directly governed by the seasons, and are 
begun and completed within a calendar year. 

In Rhodesia there is evidence that some years ago <>. nmr.<iiiins was overtaken 
by a widespread calamity, apparently associated with the destruction of certain 
game animals by rinderpest. At all events it disappeared from many localities 
where previously ir abounded. Later reports from this region indicate that it. is 
gradually recovering portions, at least, of the lost ground. This is indicative ol 
quite a different type of concerted migratory movement, which is not governed 
hv the seasons, but by something else, and which may not he completed formally 
years. 

The third type of concerted movement is recorded by I)r. Bagshawe, who, in 
the course of a series of flight experiments, demonstrated that the Hies were con- 
stantly moving about from place to place within infested territory. These move- 
ment* were general, and a mile or more in two days was frequently covered by 
indivi Inals of either sex. He found that the Hies passed both up and down a 

* Bull. Ent. Research III, May 1912, p. Cl. 
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river with equal freedom. They freely crossed and recrossed the Nile at Foweira 
(Home 300 yards), and it was impossible to say that one sex was more given to 
wandering than the other. 

Such movements as these are suggestive of no particular purpose other than to 
satisfy the bodily wants of the individual ; they would seem to be incited by 
desire for food, shade, shelter, or humidity ; by the fear of enemies or by the 
immediate necessities associated with reproduction of the. species. They appear to 
be mere ordinary, everyday, goings and comings. There is, however, another 
very different sort of movement from one place to another, characteristic of many 
insects, including all the social and many of the solitary species. Amongst the 
social, the two are very sharply differentiated. 

In tin- case of the honey bee, to exemplify this difference, large numbers of 
workers issue daily from the hive ; they fly far afield after different kinds of ben 
commodities, and invariably, barring accident, they return. These are the ordinary 
goings and comings. One day the hive becomes the scene of unwonted activity. 
The queen issues, followed by a full half, perhaps, of the workers, and the whole 
swarm flies away without intention to return. This is a migratory or f/niiu/ move- 
ment ; it is governed by instincts which ordinarily lie dormant in the individual, 
and which are stirred into activity by extraneous influences that are quite different 
from those inciting the ordinary goings and comings. These last mentioned, being 
stimulated by the immediate needs of the individual or the colony, are regularly 
or frequently recurrent, and may be repeated many times in the life of an 
individual. The true ijoimjf, on the contrary, are usually undertaken only once 
in the lifetime of an individual and frequently are not undertaken at all. They 
are specialised movements and are essentially necessary to the welfare, not of the 
individual, or colony, but of the species as an entity. The individual undertaking 
them does so at a risk to itself, which may lie very great. Among the ants anil 
termites, for example, probably not •(Mil per cent, of the migrating females 
survive to form now colonies. It is deliberate, sacrifice of individuals for the 
good of the race or the species. 

Without exception, it is easv to differentiate between these tivo sorts of move- 
ments amongst the social insects ; it is not so easy amongst the solitary insects. 
Nevertheless, the writer strongly contends that this is not due to the absence of 
specialised migrations, but to our imperfect perceptive abilities and incomplete 
knowledge of the insects themselves. It is easy to follow the. movements of 
social species from inception to conclusion ; very difficult and finally impossible 
to do this when solitary species arc involved. Moreover, a great amount n{ 
positive evidence may be adduced to support the contention, against very little 
tending to controvert it. 

In short, the writer believes that every species of insect must be in some 
manner adapted for dispersion. The contention is upheld to a certain extent by 
analogy with plants. It is well known that, in most plants some specialised 
physical adaptation is provided for seed dispersion. Such adaptation ntay he 
physical (as in the instance of the gypsy moth, the" young larvae of which are 
wind-borne) or it may be along the lines of instinctive specialisation. If it 
appears to be absent, its existence will either be demonstrated by research, or it 
will be found that the insect lias such habits as to render the execution of true 
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migratory movements unnecessary, except on rare occasions, which mar well he 
since by the terms of the definition they need only he undertaken when ,h'Hiande,l 
fur the good of the species, and in response to unusual stimuli. These stimuli may 
be, and frequently arc, a direct result ot a tendency toward overpopulation of the 
locality from which the migrations are made. 

If the theory be well grounded, then, under exceptional circumstances, if not 
habitually, Glossinn ought to execute movements of quite a different character 
from those incited by the ordinary needs of the individual, which is immediately 
suggestive of the direct question. Does it do so V There is nothing recorded of 
its migratory movements to warrant an affirmative answer. The freedom with 
which the flies move about within an infested area, as demonstrated by 
l’.agshawe, may he sufficient to provide for the seasonal movement noted by 
1 hatha ud and others, and for the more extended movements recorded of 
(1. morsitans by so many independent observers. 

On the other hand, the bionomics of Glossinn are not. vet very well understood, 
as is well exemplified by the lack of concise and satisfactory explanation for 
certain frequently observed phenomena already mentioned. It is certain, when 
the proper explanation of these phenomena is obtained, that they will lie. found 
to ho intimately associated with the protection or the alimentation of the individual, 
nr with the reproduction or dispersion of the species, and they are as likely to lie 
associated with dispersion — including migration as with anything else. That, is 
to say, since our knowledge is surely lacking in some respects, it. is quite as likely 
to he lacking in respect to the migratory movements of the Hies as in any other. 
The. writer himself believes that, a connection between the phenomenon of sex 
disparity and specialised migratory movements is capable of logical support, as 
lie will attempt to show in the following pages. 

Local Sex Disparity of Glossina Palpalis. 

It is well known that there is very often a marked disparity in I he proportions 
of the sexes of Glossinn caught in one particular locality. This is best estab- 
lished in the case of G palpalis, though it appears to lie a eouiiiicin characteristic 
of the genus, and various suggestions have been male as to the probable explana- 
tion. That so many have been put forward is in itself sufficient to indicate the 
unsatisfactory character of most of them. 

It is, in the ease of G. palpalis, possible to associate, sex segregation with 
certain types of localities. This is Dot possible nitli G. morsitans on the basis of 
data at hand, nor of any other species so well as of palpalis. Home striking 
figures are available. 

Kinghorn and Montgomery* made the following catches on the island of 
Matondwi near the southern shore of Tanganyika : — 

III .Inly, 6 1282, 0 127 ; j 91 %, 9 9 % 

In November, 39fi, Q 5 ; d 9ff8 %, 0 1'2 % 

1 he island is small and uninhahilcd, but, frequented by birds, crocodiles, some 
-nakes and a species of mouse. It is two or three miles from the shore. 


A 2 


31? (3 


Annals ot Trop. Medicine, iii, October 1909, pp. 259-276. 
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Kleine generalises," stating that on the small islands in Victoria Nyanza and 
along the uninhabited shore males largely predominate. By a series of experi- 
ments he demonstrated that many female flies died when confined to a diet of 
crocodile blood in the laboratory ; his results being, of three lots of 232 females 
each, fed for one month, 82 per cent, mortality among those fed on crocodile, as 
against 15 per cent, of those fed on birds, and 11 per cent, of those fed on 
mammals. Hence he assumes that a high mortality of females explains the 
predominance of males. lie gives the following figures : — 

Small uninhabited island near Shirati, 77 per cent. 3 in 501 flies. 

Small uninhabited island near Muansa, 87 per cent. 3 amongst 201 flies. 

Locality, inhabited, on banks of Mori River, 32 per cent, 3 amongst 321 flies. 
Flies caught during course of a year in narrow forest fringe along banks of 
Mori River, 50 per cent, 3 approximately. 

Dcgcnf obtained the following results at Entebbe (the precise locality is not 
stated, but is presumably the uninhabited lake shore mentioned in other reports 
of the Sleeping Sickness Commission as having been the source of large numbers 
of flies collected for experimental purposes during same period) : — 

In May ... ... 86' l % 3 amongst 72G flics. 


„ dune 78-8 % o „ 857 „ 

„ duly 80-9 % d „ 796 „ 

,, August ... 64-5 % 3 „ 900 „ 

„ September ... 78-3 % 3 „ 1281 „ 


Average ... 77'7 / £ Total 4560 „ 

Carpenter} gives tin following figures : — ' 

Of nearly 5000 flies caught on Damba Island, Victoria Nyanza 78-6 % 3 
„ 6100 flies caught from duly to September on mainland near 

dinja 48-5 % 3 

„ over 12,0005 'caught at Jinja over a longer period, but 

including above ... ... ... ... ... ... 47 % 3 

Of 1400 flies bred from pupae collected upon Damba, the sexes were nearly 
oven. These collections were made coincidentally with the above-mentioned 
collections of flies. 


* Deutsche medwiuischo Woeliensehrift, Nov. 1909; reviewed Bull. S. S. Bur. i, no. I!. 
I>. 452. 

f Bull. 8. S. Bur, vol. i, no. 12, p. 471. 

+ Hep. 8. S. Comm. It. Soc. xii, 1912. pp. 79-111. 

§ More complete figures tli:m were published, kindly supplied by Dr. Carpenter from his 
manuscript notes, indicate the percentage at Jinja to he as follows : — 


August ... 

... ... 40 / 

$ 

September 

f»l °/ o 

s 

Octolier 

... ... 4b J 0 

3 

November 

... ... 51 °/ 0 

i 

l)oceml* * * § er ... ... 

*39 °/ a 

i 

January... 

... ... 44 °j 0 

t 

Average . . . 

46 a lo 
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Ilagshawe in a note appended to the above-mentioned paper of Degen’s, which 
nas reviewed by him in manuscript, states that the total of several catches made 
in 1906-07 on Lakes George and Edward and tributary rivers, where no 
crocodiles were to be found, was : — 

O' 1166, Q 166-2 ; o 11 X, Q 59 % 

There were some localities in this region where males were in excess. 

On Lake Albert ami the Victoria Nile, where " crocodiles were always present 
and doubtless were often fed upon,” the catch was : — 

C? 1951 ; Q 80S ; J 68 % Q 32 % 

McConnell’ was “impressed with the apparent marked superiority of the males 
along the large rivers and of the females on the smaller streams." lie caught on 
the Nile, in October, 5 females and 35 males ; in .Inly, It' females and 67 males ; 
in September, near the mouth of small tributaries of the Nile between Nimulo 
and Wadelai, 32 females and 24 males ; and was sure that further upstream the 
proportion of females would be greater. He notes that in February (dry season) 
(lies were rare along small streams, while in .lime (wet) they were common ; on 
the Nile itself there was no marked diminution in numbers. 

Evidence of this general character might be further adduced, and it all tends 
to indicate rather plainly (if the disparity of the sexes is actual and not merely 
apparent) that : — 

(1) Local disparity between the sexes is characteristic of (!. ywi/ywihs. 

(2) That it is not dependant on the season (r Me Carpenter and Degen). 

(3) That it is not due to production of the sexes in uiiei|ii:il numbers (ci<h 

Carpenter). 

(4) That in'some mannei it is associated with conditions characteristic u! the 

shore of lakes and larger rivers. 

All these assumptions, however, depend upon the further assumption that the 
proportions of the sexes in a lot of caught flies is indicative of the proportions 
prevailing in that locality. 

Are the proportions of the sexes of caught flies a correct index of the sexes 

prevailing in that locality ? 

The consensus of opinion seems to be that they are not. Theoretically, they 
ought not to be, if laboratory results indicating that the males leed more fre- 
ipiently and are generally more active than the females are properly applicable to 
the field. If, for example, males feed once in every two days on the average 
and females once in three, then, the sexes actually being ei(ua!ly divided, the 
males ought to he to the females as 60 is to 40 in the catch. I' ortunately there 
are available precise figures, which, so far as conclusions may be drawn from a 
single experiment, seem to answer the question in the allirinative. Carpenter, in 
his Jinja marking experiment, to which reference has already been made, publishes 
figures from which this is deduced, as follows. 

In the first place, out of a total of 6100 Hies caught ami marked between 
27th July and 19th September the sexes were : — 

2952(5, 3148Q = <548-5^, Q51-5%. 

* Bull. But. Research, iii, May 1912, p. 58. 
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It is therefore definitely known that in this locality there were marked flics 
in precisely the above proportions ; the proportions of the sexes among marked 
flies recaptured ought, then, to furnish an answer to the question. They were as 
follows : — 

The number of marked flies recaptured between 2nd August and 7 tli February, 
inclusive, totalled 998. 

487c?, 511 Q = c? 48-8%, Qol‘22 % . 

These figures are strikingly like those of the equation first given, but it must 
not be forgotten that a correction is necessary, because actually a higher per- 
centage of the marked males was recaptured than of the marked females. Thus : — 
487c? = 1 G’5 % of those liberated after marking, 
ol 1 Q = I'ri X „ ,, ,, ,, „ 

l ( ..* f, "' 5 . 7 =bl-l, which figure represents the actual percentage of males 

caught on a basis of equal numbers of both sexes liberated. 

The difference between this figure and the .70 per cent, which ought to have 
been caught, if it were to be the true index of the proportion of males known to 
exist, is too small to he of conclusive value. 

Them is, however, to be taken into consideration a possible greater longevity 
of the females, which would act to increase the number of that sex recaptured 
over so long an inlorval. To ascertain the importance of this factor, the totals 
of flies recaptured during the two weeks immediately following the cessation of 
the marking of each individual lot were determined, with the following results. 
The total Hies recaptured during these two weeks was .79!) (considerably more 
than hall' the total number recaptured) made up of — 

(? 298, Q .‘it 1 1 ; J49.7, Q50-.7 
Corrected, the, figures are — 

(?298 -- lll*l of those liberated after marking. 

011(11 =9-2 „ „ 

l “ equals o2..’5, representing the actual percentage of males caught 

on a basis of equal numbers of both sexes liberated. 

Again the difl’erence (11;?) between this figure and that, representing the 
actual percentage of males in the total recaptured during the entire period, is too 
small to be indicative of any considerable error arising in this instance through 
the greater longevity of the females. 

There is still another possible source of error, in the chance that more pro- 
nounced migratory habits of the females would lead a larger relative proportion 
tu leave the locality. This, if it were at all considerable in this instance, would 
make it appear that, sexes being evenly divided, more females than males would 
be caught.. There seems no way to demonstrate whether this did or did not take 
place. If it did lake place, it was almost immediately after the Hies were marked, 
otherwise there would probably have been a greater discrepancy between the 
percentages for the two week period as compared with those for the total period ; 
unless it were that migration of the females was almost precisely coincident with 
a greater rate of mortality amongst the males. For the present, however, we 
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„ );> v presume that the proportions u£ the sex.es in a siillioiomly larpe series of 
caught tiies oiler a very good index of tlie proportions actually prevailing in the 
locality. 


The possible connection between Sex Disparity and Specialised Migratory 
Movement. 

Obviously the female flies on an island like Danilin, where both sexes are 
known to he produced freely and in approximately eipial numbers, must either lie 
present and not caught, or they must he absent, and as shown above, sneh 
evidence as is at hand indicates that they are not present. Partial sex segrega- 
tion must be assumed to be actual and not meivlv apparent. If actual, the 
writer is unable to see how it is possible to explain it except, through — 

(1) Some agency which clients a greater rate of mortality upon males in one 

locality, and which is complemented by some other ngeuev .similarly 
and discrimiimtively prcjudical to the opposite sex in another loealitv ; 
or else 

(2) the migration of males to, or of females from, localities where males pre- 

dominate and tv'ev emu/. 

Arguments in favour of (l)ltave been advanecd l>\ Kleiuc pe mentioned), who 
thinks that a diet of crocodile blood reacts more ilisiidvantagoinislv on females 
than males. His arguments are not at all convincing. They infer that the 
islands, where males very largely predominate are unfavourable places for the fly, 
on account of bad food. Nevertheless the Hies remain abundant (lure. 
Suppose tile average percentage of females to lie 20; then upon this 20 per cent, 
must devolve the responsibility of maintaining the race, which is to infer that, 
each 20 individuals must produce LtiO fully developed offspring. Ml males and Ml 
females. Of these, GO females (or 75 per cent. I disappear, leaving the same 
abundance and the same disparity in sex. Thus each female, produces <S young, 
or 4 pairs, and the prevalent rate of reprodnetivity indicated is lot) percent, each 
generation. 

On the mainland, on the other hand, where Kleine assumes that conditions are 
more favourable, 50 females would lie only obliged to produce 100 progeny, or 
one pair each; this indicates a prevalent reprodnetivity of only lot) per cent., 
and it would appear that instead of the islands being uufie.nuiiUlr for the llv , 
they are (putting it in one wav) four tiutra tuurr fucvuntblt! than the mainland. 

Klcino’s conclusions not only that the (lies died when confined to a diet of 
reptilian blood, hut that even when they survived reproduction practically ceased, 
were later confirmed by himself and by ltouhaud, and were supplemented by 
experiments conducted at the laboratory of the Koval Society's Commission in 
Uganda. The inference that islands where shore birds and reptiles only are 
available as hosts for Olosstnu would be unfavourable breeding localities is, 
therefore, wholly natural. 

Hut, aside from the results of these experiments, all evidence points toward the 
islands as the most favourable localities for rapid increase, and one is forced to 
the conclusion that in this instance, as in many others, laboratory results cannot 
he depended upon implicitly as indicative of field conditions. Either the Hies 
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must feed freely and without prejudice to themselves on birds or reptile* 
(monitors or crocodiles) or on both. 

Dr. Duke, in a paragraph in one of his pariers in No. XII of the Reports of 
the Sleeping Sickness Commission, specifically notes that in the open the flic, 
were observed to be attracted in large numbers to a monitor, 5 but that in t hi 
laboratory they did not feed well on this reptile. Some observations arc in 
themselves sufficient to east some doubt on the validity of Kleine’s results, in their 
broadest application, and to suggest the desirability of further research. 

ft has been observed that in captivity the flies gorge themselves with 
difficulty on reptilian blood, which might be belli as indicative of a sluggish 
peripheral circulation. Perhaps the peripheral blood of a crocodile exposed to 
the full effect of a tropical sun Hows faster, thus permitting quicker engorge- 
ments. Perhaps if the difference between avian and reptilian blood is largely one 
of temperature, it may disappear (so far as peripheral blood is concerned) when 
the reptilian host is exposed to the sun. Perhaps, even, the flics need to expose 
themselves to radiated heat after engorgement with cold blood, in order that 
digestion may properly be effected. At all events there are differences enough 
between laboratory and held conditions to make further and more exhaustive 
research desirable in an instance like this, where field observations do nut 
support laboratory conclusions. 

Carpenter assumes that some natural enemy attacking the female more freely 
than the male must occur on the islands and not on the mainland; at the same 
time he dues not suggest what it may lie. Aside from the need of providing 
some other enemy equally prejudicial to the males in places where the females 
predominate, this theory is against precedent, so fa,r as the writer is aware, in the 
world of insects. There are precedents enough for a greater proportionate 
mortality among individuals of one or the oilier sex, but invariably, so far as any 
instances of this soft come to mind, the phenomenon is preceded by a marked 
segregation of the sexes. .Segregation as a preliminary is thus inf ercntiall v 
necessary and segregation is what we arc trying to explain. It is true that the 
females arc found to adopt a somewhat; different mode of life from the males, but 
their feeding habits appear to be markedly similar, and Carpenter himself lias 
followed them to their breeding grounds and observed their habits at I lie time 
of parturition without discerning any enemy King in wait for them there. 

In short, the simplest and most logical of all explanations, which (because of 
its very simplicity, perhaps) seems to have been overlooked, appears to tit by far 
the most accurately all the facts in the ease : riz. the the migration of cither the 
males or the females to or from localities where males predominate. 

Of the mutual alternatives the writer is well satisfied that the females are the 
migrants. There are several reasons for adopting this view. 

Obviously, for one, Damba (and not improbably other islands) is actually a 
very favourable breeding ground, since puparia arc more readily collected there 
than on the mainland. f On this account it would seem that migration of females 


5 [A similar observation lias bum nude more recently by Dr. G. D. II. Carpenter. — Ed.] 
t It is tlie source o£ supply o[ some 2,000 or 3,000 puparia monthly for the laboratory at 
Mpumu. 
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from .-noli ail island is mom likely to occur Ilian of males to tin- island. Krause 
'this latter would seem to infer good feeding grounds and poor In-coding grounds. 
An island in a lake is a small target to hit from the mainland as compared with 
the mainland from an island ; and, other things being eipial. the chances seem 
much greater of males leaving an island, not to return, than of congregating on 
an island, as would of necessity be the ease if it were the male that migrated. 

The only analogies to such migrating tendencies on the part of the male, in 
the writer s knowledge, are certain little understood (lights of male huttertlics. 
What induces these is not known, and what end they serve is problematical, 
Probably they are undertaken for the "good of the species," and if we knew 
more about them we could understand. 

There arc many more available instances id iemale migration, notable amongst 
the parasitic Hymeuopteru. These, of course, are associated with' a partial 
segregation of the sexes, and the males remain in the locality where the females 
were reared. The females are fertilised as they reach maturity, mil with full 
spennotliecae become practically bisexed. They can then wander a> far alicld 
a- they like and a single individual is capable of establishing a colony, or 
populating a continent. It is much better "for the good of the species'’ that 
the males remain where the females are the. most likely to issue, than that (he 
females should remain there and the. males fly alicld. Males alone cannot 
establish permanent colonies, except, !>v continual migrations. 

Another point to ho' considered is the physiological condition of the female fur 
the first two weeks following eolosinu. The male is sexually functional from the 
first, hut the female is not. During the lirst two weeks she has no responsi- 
bilities whatever, ’except being careful for the future. Afterwards, when the 
rhythmic round of gestation and parturition begins, it is very dill'emit, hut 
mail then she is even more care-free than the males. It is during (his period, 
while she is in full possession of all her powers, except of reproduction, that she 
may he presumed to fly far afield. 

These various considerations, none of them furnishing overwhelming argument, 
hut all together tending to support the hypothesis, would he snllieient in 
themselves to convince the writer of its reasonableness, if nothing more, t in top 
of them, however, is a statement by Dr. liagshawe, contained in a note appended 
m an account of his second series of flight experiments," which is worth ipioting 
verbatim. 

“ It is worth noting that while of 1,521 Hies caught at certain points near 
l tm'cira, only 478 Were female while of 129 caught at another point (iti were of 
that sex. '/'/use Jitjures tt ml others in nuj possession lend not Itt sit sport that, as a 
' ' ' trhere female Jiir.s are fonial lit excess the hreedintj tjrannds are at. a. distance. 
Dins at- Harubule (Lake ltuisamba) females were, on every occasion In excess : 
"f 1,420 flies caught ill a series of flight experiments 827 were female. When, 
however, I found the breeding ground some hundreds of yards from the scene of 
pluvious captures, I caught very ipiicklv 01 male and 45 female flies. At a 
bridge over the Upanga river, much used by caravans, flies were scarce, hut 

’ Observations Relating to the Transmission of sleeping Sickness in Uganda,’ by Ur. 
Aubrey D. P, Hodges, S. S. Hull., 1909. 
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females relatively numerous, 59 to 16 male. It is certain that this spot is f ar 
from breeding grounds — perhaps three miles. 

“ Ueferring to my notes of the flies caught at the spot where pupae were 
found, I find that in every case hut one, males were in excess, and were as a 
rule two to one. Probably the female must be well supplied with blood tu 
nourish her larva ; if there is a scarcity she must go far afield to procure it. 
The male could exist with less food and need not range so widely. 

“ This is not so unimportant as it at first appears, for in clearing it should be our 
first, aim to attack the breeding grounds ; the sex proportion, if it has (In- 
significance which I suggest, will aid to find them. My figures are too small 
my data too few, to prove anything. Better observers will, it is hoped, follow 
up these suggestions.” 

The plain statement that “as a rule when females are to be found in excess the 
breeding grounds must be looked for at a distance,” amended by the addition of 
the single word fuvonrnftlr before “ breeding grounds,” expresses in precise term- 
the present, writer’s opinion. The circumstance of so large an excess of males 
on so many isolated islands, at such distance from the shore as to render homing 
(lights o! the females extremely improbable, would seem to be sufficient to 
overthrow the theory that this segregation is merely temporary and due to tin- 
females flying further afield merely lor the sake of finding food. Gravid flic, 
would hardly cross live or ten miles of open water to a small uninhabited island 
merely to deposit their larvae. In short, it does not seem at all improbable that 
the lemale (Uossina should possess a strongly developed and specialised 
migratory instinct which would induce her to leave the locality where she was 
bred, and to fly lor long distances : such afi instinct would probably be 
disassociated with any of her ordinary needs as ail individual, but would 
correspond to that inciting the swarming flights of the bees and other social 
insects. It would probably lie dormant during the period when she was 
producing larvae, and very possibly during her entire life, unless (and this is 
"herein it is worthy of being termed “highly specialised”) her species were 
approaching the limit of its possible abundance in the locality where she was 
reared. 

1 here are no data at band in any manner suggestive of the distances which 
might be covered, further than that, afforded by the distances of the islands 
mentioned off shore, and this evidence is of negative value only, because it is well 
within the bounds of reason that the females should leave the island and yet be 
unable to leach the mainland. 8 

Are the implied migratory movements of Glossina ever encountered 
amongst other solitary insects ? 

1 he hypothesis ul female migration involves the presumption that the islands 
and portions ot the uninhabited shores of Victoria Jvyanza, and perhaps Lakes 
Edward and Tanganyika, are markedly favourable for Glossina palpulis. It 
also^ presumes that the females of this species deliberately leave these 
particularly layout-able regions to migrate to others less favourable. Is this 
reasonable? 

Migrating swarms of butterflies and moths are well known to occur far out at sea. 
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It certainly is — both from :i logical basis, and bv analog; with other in-tv'. -. 
Though tempted, the writer believes it better not. at this time, to review some of 
strong confirmatory evidence of specialised migrator; bight of solitan 
inserts, such as that supplied by the amazing rate of dispersion often 
characteristic of species newly introduced into a favourable fauuistie rciiiou : 
„f swarms of lowland insects entrapped oil mountains; of inland insects on the 
M-ashore ; of southern insects in northern localities: of the curious behaviour of 
in:iiiv species at light, etc. lie does, however, desire to illustrate the point, 
enlarging somewhat upon the migratory habits of a certain species of Soolvtid, 
!), , it! rue! onus fro nl ti Us. 

This is a gregarious, but not a social insect, though it exhibits a slight 
tendency to become so. It attacks living and perfectly healths, as well as injured 
and dving, pines in the south-eastern portion of the United Slates. The beetles 
are attracted to a tree that lias been injured (as by lightning), usual); in the 
midst of a pine grove or forest. They swarm over this tree, and, mining in the 
bail;, deposit their eggs. No mat ter how many may he drawn to the spot, no 
more attack this one tree than can breed in it suceesslullv. If there are too 
many, the others gather on healthy trees immediately adjacent. They do not 
.-ratter on many trees, for if they did, the pitch running into their galleries in the 
hark would kill or drive them out. Instead, they concentrate on as main trees 
as they can quickly kill, and thus soon stop the Ihov of re-in. In about a month 
or six weeks the young generation begins to issue. Usual]; they attack the 
perfectly healthy trees standing next outside of those already killed, and all the 
trees are thus killed over an irregular area about the original centre of attraction. 
The beetle usually increases in numbers very rapidly with each generation, two 
generations nearly always, and frequentl; three, being passed in the manner 
described. A score or hundred or several thousand trees may be. killed. With 
very rare exceptions the young beetles do not remain in the vicinity after the 
■''ft mil tir third generations to attack the adjacent healthy pint s. They migrate 
instead; with a unanimity which, like the idea of rats leaving a doomed ship, it 
is uncanny to contemplate, they fly the spot. 'There may he hundreds of 
thousands, but they go to the last one. This migration takes place notwith- 
standing that the locality is proven favourable for their rapid reproduction, and 
though an abundance of adjacent trees remain open to attack. The issuing 
beetles go deliberately, and many of them go to their own destruction, because a 
few together cannot attack living trees successfully. They must attack in force, 
and when they fly they seem to scatter, since it requires a special centre of 
attraction to draw them together again in numbers sullicieut. to overcome the. 
natural resistance of healthy trees. They cannot even breed to advantage 
in prostrate trees and logs, though they often attempt to do so to the destruction 
"I their brood. 

Nothing that is proposed in the way of a migratory in.-tiuct that shall lead 
Olmsina to desert favourable breeding spots for less favourable is so striking an 
example of a specialised instinct (developed for the good of the species as a 
"hole) as is this migratory habit of Dcndroetoans frontalis. For if the species 
‘hd not migrate in the manner described, the result would be that the entire 
countryside would be denuded of pine anil the insect very likely exterminated as 
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a result, or else parasites or disease, or predatory foes would so increase a? p, 
threaten extermination. The species hy migration avoids both disasters. l! v 
the aid of its migratory instincts it is enabled to maintain itself in greater averasio 
abundance, permanently, than would he possible otherwise. 

Only one notable instance came to the writer’s personal observation in which 
the migratory instinct of ltcndrvctunus frontalis lay dormant for more than t vv<, 
generations. 'This was a colony on a mountain, in a spruce forest, and tin 
conditions were unfavourable. For three years this colony remained in one 
locality without notable increase or decrease. This exception is very sic. 
nificant. When struggling under disadvantage at home, to have tempted the 
dangers of migration would perhaps have been fatal. From an unfavourable 
locality it. did not, therefore, Hy, but conserved all its forces to maintain its 
existence against unusual odds. This is a very necessary concomitant to 
migration from favourable localities, because in exceptional seasons when climatic 
conditions are bad nil localities may be unfavourable. 

It is til so to be noted that even under the most favourable conditions tin 
migratory instinct lay dormant for one or two generations. Jts existence would 
never be guessed by anyone studying the species for a short period in any 
locality, nor for an indefinite period in a locality unfavourable to the insect. 
Neither would it he at all likely to be observed were it not for the fact 
that the species is notably gregarious and thus much more easily followed in 
its movements. 

Migration as a factor in Natural Control. 

Since all insects (or other animals) possess powers oL’ reproduction in excess of 
what is actually necessary to enable the species to maintain itself at a constant 
average abundance, it is essential for the good of each species that their power- 
of reproduction ho curtailed, or that the superabundant individuals be destroyed. 
It is also essential for its greatest good, that its actual, prevailing abundance in 
any particular locality should be maintained as nearly as possible at the accrmjr 
permitted by the laws governing the natural equilibrium between co-existoni 
species. Otherwise, if its numbers fluctuate over a wide range, it is liable, 
during years of unusual abundance, to destroy permanently its food supply," or 
during years of extreme rarity, to become extinct. In order that this constant 
average may he maintained uniformly, some element in control of the sort which 
has been termed " facultative " is necessary. This, by the terms of its definition, 
must become relatively more efficient when the insect increases above its average, 
and relatively less efficient when its numbers diminish below this average. Some 

* This rattan’ frequently happens when an insect subjected to efficient natural control in one 
taunistic region is introduced inter a new and favourable faunistic region where such control 
does not exist, t’occids. for example, may live for indefinite periods in large numbers oil 
certain kinds of trees, without appreciably injuring the health of these trees, provided their 
increase is efficiently controlled, lint without efficient control they quickly become so abundant 
r.s to cause the death of the particular varieties of plants on which they are absolutely 
dependent : these plants are replaced hy other varieties, and the insect is for ever deprived oi 
its means in exist in that locality. This has actually taken place in America, following the 
introduction of the 6an Jose Scale, the Elm Leaf Beetle, the Gipsy Moth, etc. 
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parasites (particularly micro-parasites), ami some predatory enemies fall within 
,]ds category. Many parasites ami most predatory enemies do not. because 
their efficiency is apt to be governed by extraneous inlluenees more than h\ 
the relative abundance or scarcity of the insect, upon which .tliev prev. l'or 
example, a parasitic inseet having two generations annually on two distinct hosts, 

eipially dependent on both. It cannot increase to keep pace with anv unusual 
increase of one host unless the alternate host also increases proportionately. 
And to exert true “facultative" control it must he enabled to increase a little 
faster than its host, in order quickly to cheek what might otherwise he disastrous 
and self-destructive increase of the latter. 

Thus, in the final analysis, parasites and predators exerting “ facultative ” 
control are beneficial rather than detrimental to their hosts: at the same time, 
since they must be supported by the sacrifice of a certain — sometimes large--- 
percentage of individual lives, they are not unmixed blessings. A high “birth 
rale" and a high percentage of “ infant mortality " are concomitant, necessities, 
ami economic or bionomic waste is thus entailed. Herein, to an extent which ns 
vet does not seem to be generally realised, migration plavs a highly important 
role. 

It would be difficult, to find two localities equally favourable to the existence 
of a given species of inseet. Temperature, exposure, humidity, soil, etc,, either 
exert direct influence on its fortunes, or a more or less indirect hut none tin* less vital 
influence according as they favour or disfavour the growth of vegetation, and the 
prevalence or absence of natural enemies, such as lords, etc. An insect not given 
to migration must, if it he generally distributed, possess a poteiit.ial repruduetivitv 
sufficient to enable it to hold its own by mere force, of numbers (by high birth 
rate) in unfavourable localities, and this birth rate must, equally lie checked by 
equally high “infant mortality” in the favourable localities through “ facul- 
tative ” control. With an insect given to migration (more especially when this 
migration is governed by a specialised instinct which lies dormant when condi- 
tions are unfavourable to rapid increase, and the species is locally or seasonally 
less abundant than usual), it is possible very largely to avoid tliis sacrifice of life 
by the movement of superfluous individuals from particularly favourable to less 
favourable localities. Disastrous superabundance is thus prevented on the one 
hand, and on the other the superabundant individuals (which must lie disposed of 
in some manner) are so disposed of as to be of distinct utility* to the species, as 
an entity, by permitting it to maintain itself in greater abundance in less 
favourable localities. 

J he broad general subject of “natural control ' or, expressed in another way, 
ot the laws governing the natural equilibrium between eo-cxistent species, 
whether of insects or of the higher animals, of plants nr of micro-organisms, has 
received much attention of late from a wide variety of sources. In entomology 

9 The writer has his own method for basing judgment on what is of utility or benefit to a 
species (whether of insect or other animal), which it may not be out of place to outline. It is, 
briefly, a presumption that the aim in life of every species is to multiply and populate the earth 
—to exist permanently in the greatest numbers possible, over tho widest territory possible. 
Anything favourable, in its final analysis, to greater local abundance or wider geographical 
dispersion ia held to be advantageous — or vice versa. 
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this is manifested by the growing interest in parasites and in micro-parasites a. 
factors in “natural control” of noxious insects; in medicine, by the similarly 
increasing interest in prophylaxis and prevention of disease through the direct ur 
indirect suppression of micro-parasitic organisms which exert the same sort ,,j 
“ natural control ” over our own species ; in general economics, through the 
increasing measure of support continually given to research along the ju-t- 
mentioned lines in entomology, in medicine, etc. 

In entomology, the writer feels personally convinced, too much importance, 
relatively, lias been devoted to the various types of pathogenic parasitism, aa.i 
too little to certain other factors in the natural control of injurious insects, of 
which migration appears to be as important, as any. This first became apparent 
when studying the natural control of the brown-tail moth, an exceedingly noxious 
insect much given to migratory flights of longer or shorter duration. It was 
increasingly evident, as the problem of its suppression was studied, that certain 
natural “reservoirs” existed. These were represented in France by the haw- 
thorn hedges ; in America by certain types of forest and varieties of trees. 
In such places the species found all tilings favourable to increase and from them 
it spread to infest other generally unfavourable localities — in France, the 
nurseries from which it was being sent, on the young trees to America — in 
America, to other types of forests, to other species of trees, and even to geo- 
graphical regions where it might be unable to exist permanently were thc.-'e 
reservoirs eliminated. Once the idea was conceived, the general principle 
involved (of. control over increase through migration) was found to be easily 
applicable to what was known of the bionomics of a wide variety of insects. 
Nowhere does it. appear more closely to fit than to what is known of the 
bionomics of Glossimi in general, and the East African race of Glossina palpnlu 
in particular, ft is, however, necessary that the general beliefs that wide bodies 
of water form natural barriers to migration and that mammalian hosts arc 
preferred by the tty to avian or reptilian be considered as unsupported by 
sufficiently valid evidence. 

Willi these obstacles to the validity of the hypothesis of sex migration re- 
moved, this not only offers an explanation for t lie otherwise puzzling phenomenon 
of sex disparity, but it accords well with the remarkably low potential repro- 
ductivity of the ffy — -its low “birth rate”- -and, better yet, with the curious lack 
of any form of pathogenic parasitism, so far as published records indicate. Tlii.- 
seeming absence of parasites is unusual amongst insects, and if actual and net 
merely apparent and due to their having been overlooked, renders necessary 
some other form of facultative control; a lack which may easily and well be 
supplied by the migratory habits of the female. 

Possessed of this discriminative instinct, the species would be enabled to avoid 
the dangers contingent upon overpopulation of particularly favourable localities— 
represented by the lake islands — and to dispose of the superabundant individuals 
to its own advantage (as a species) by keeping permanently or temporarily 
populated portions of the mainland, where, except for the continual indux of 
immigrants, it would quickly become extinct. It does this without undue 
sacrifice of its own life-blood to support the parasites which might otherwise he 
necessary to prevent its increase to such numbers as to destroy its own hosts or 



A REVIEW WITH HYPOTHETIC A I. COXCLU8IOXS. 


109 


to drive them away from favourable breeding grounds. It does it. moroovor. 
without wasting the blood of its hosts, to support the individuals destined thus 
to be t-acrified. 

Whether the hypothesis is eventually supported by the fat;ts or not. a more 
beautiful example of facultative natural control by this highly important and 
most beneficent of all agencies would be difiicult to conceive. 

Possible economic application of female migration hypothesis. 

This is wholly dependant on its being established in the first place; upon the 
actual conditions found to exist in any particular lly-itifested region in the 
second ; and finally, and most important of all, in the natural resources awaiting 
and ripe for economic development in that region. In consequence, any discus- 
don of the subject is pure speculation and nothing else, worth less than nothing 
except as it may be suggestive of lines of research leading to results capable id' 
direct economic application. 

The hypothesis itself, if soundly based, ought easily to he capable of estab- 
lishment. The actual conditions prevailing in a given infested area, as well as 
the maximum migrating range of the fly. could then lie secured without very great 
outlay by a systematic survey of the tly spots and determination of the sex 
disparity prevailing. Localities in which males predominate on an average 
throughout the year (it would he much better to have figures for several years) 
would then he held favourable for the fly ; where females predominate, the 
opposite. That is to say , the aggregate, control over increase exerted by 
unfavourable breeding grounds, 'by such natural enemies as birds, ants, lleinhe. r, 
etc., bv unsuitable, or irregular food supply, by unfavourable conditions as regards 
humidity, shelter from the sun, etc., would permit increase in one locality and 
not in the other. 

The relative suitability of different localities would, moreover, be roughly 
indicated in the manner already used in the attempt to controvert. Kleine's 
argument that the islands were unfavourable breeding grounds. Thus if the 
males averaged 80 per cent, of the total, year In and year out, the reproduetivity 
ol each female would stand at 400 percent, or four pairs ; it To per cent, were 
males, at 300 percent.; if less than 50 per cent., there would he less than 100 per 
cmt. reproduetivity, and a proportionate decrease in abundance. For example, 
47 percent, of males, as at the locality near Jinja where Carpenter noted the sex 
of 12,000 Hies over a period of some seven months, would indicate a roproduet- 
tvity of 90 per cent, according to this method of approximating it. This, if 
correct, would mean that unless some other agent than migration, and like it, 
exerting facultative control, were in part responsible for conditions so unfavourable 
to increase, the species would decrease in the last-mentioned locality at the rate 
of 10 per cent, of its prevailing numbers for each generation of the tly, and that 
it would finally cease to exist, provided immigration was prevented. 

If this could he established as a feature in the bionomics of Glossiiur, it would 
* (, em to have great potentialities for economic application, especially in connection 
with a campaign for the suppression of the ily through clearing methods. 

Another fertile field for bionoinic research would be opened up by the 
establishment on a firm basis of the female migration hypothesis. There has 
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long been something of a mystery associated with the local distribution of 
Glassina — not only of G. palpalis, but of other species. Frequent comment ha- 
been made of the absence of fly from localities which seemed in every way a- 
suitable for it as others in which it was common. If it is shown that the fly may 
actually he present permanently and abundantly in localities which are actually 
unfavourable to its increase, then a new basis for comparison is at once necessary. 

It may very easily lie that some localities now fly-free are actually more 
favourable than other localities now infested ; that they owe immunity to nothin? 
more or less than distance from any such particularly favourable localities as the 
immediate environs of the Victoria Nyanza seem to furnish in numbers. It I, 
significant that the only feasible method for reducing the numbers of G. palpalis 
yet suggested is based on what is, in effect, a minor detail in the habits of- the 
adult, »>., its aversion to localities devoid of shrubby undergrowth. This has 
nothing directly to do with its breeding habits, its natural enemies, or any other 
of its very many bionomic characteristics. It appears probable when the 
favourable breeding grounds are differentiated from, and then compared with, 
the unfavourable, that, constant differences will bo noted of as much importance, 
economically, as the one point of difference between localities frequented aid 
unfrequented by adult flics. 

That which has been written concerns <7. palpalis and more particularly flit* 
Hast African race of this species. To what extent it might apply to other 
species or races, as for example to G. morsituns, is wholly problematical. An 
attempt lias been made to review what is known of the bionomics of G. morsihais 
and to compare its bionoinic history item by item with that of G. palpalis, 
known or assumed. There are some marked d.1 fl'erences, but there arc more 
points of rcsemblaee than points of difference, so far as what is actually known 
of both species makes direct comparison possible, and it would seem fairly safe 
to presume that more points of resemblance than of difference will be found as 
additions are made to our present knowledge. 

Such an assumption is upheld by the circumstance that there is a similar local 
disparity in the sexes (real or apparent) awaiting explanation ; a similar absence 
of pathogenic parasites, so far as records go ; and a similar unexplained absence 
of fly from localities which appear favourable to its existence. The chances 
would thus appear better than even, that any explanation of these phenomena in 
the ease of (1, palpalis will similarly apply in the case of G, morsitans. 

Summary and Conclusions. 

These are presented more as a target for criticism than in the expectation that 
they will lie accepted as a correct exposition of Glossina bionomics. 

(1) I li Hast Africa ( l . palpalis finds the most favourable conditions for rapid 
increase in such localities as are represented by certain islands in the Victoria 
Nyanza and certain spots along the uninhabited lake shore. Here it increases 
rapidly from generation to generation. 

(2) Infcrcntially, birds or the large reptiles, and not mammals, furnish the 
most favourable food. It is suggested that the results of laboratory experiments 
to determine the effect of a diet of reptilian blood do not apply literally to the 
conditions in the open. 
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( 3 ) The disparity between sexes in llie catch seems to lie a fair index of the 
disparity prevailing in the locality. 

(1) fThe superabundant individuals reared undermost favourable conditions are 
di-posed of by migration of the females, and the disparity between the sexes is 
t |ms to 1«! explained. 

These migratory (lights of the females are ipiite distinctly dill'erent from 
die ordinary goings and comings in which both sexes participate. They probably 
take place during the period following cchisiou and fertilisation and preceding 
fall sexual maturity. The general tendency is to pass from more to less favourable 
breeding grounds. 

ttj) There is no evidence as to the extent of migratory range. Wide extents 
of water or of open country probably oiler no obstacle to flights of this 
character. 

(71 Through possession of such habits the species would theoretically be 
enabled to dispense with any other clement of "facultative rout nil" over 
increase. The failure to discover cflieicut parasites, pathogenic micro-parasites, 
specialised predatory foes, or other natural enemies capable of exercising such 
control, might thus bo explained. 

I s ) In the absence of efficient facultative control, it must be assumed that, in 
general, localities where males predominate are favourable and where females 
predominate unfavourable to increase : that the species maintains itself in the 
latter only through immigration, and that it would become locally extinct were 
this to cease. 

(!)) When localities actually favourable to increase are compared with Idealities 
actually unfavourable it is no* improbable that points of difference will be 
discerned, which may l>e of value for economic application. Kail tire in the past 
to discover constant points of difference between given localities that are fly-free 
and fly-infested is not improbably due to the laet that both may be equally 
unfavourable, but that certain localities are fly-free simply owing to their distance 
I'fiini really favourable localities. 

(M) The extent to which these tentative conclusions regarding the bionomics 
of tr. puljwlis in a certain geographical region will apply to the same species in 
' it her regions, or to other species, is wholly problematical. lJilbiciit species will 
probably differ bionomically in detail, but the. broader general principles ot most 
favoured hosts, of most favourable type of breeding ground, ol automatic 
•ontrol over increase through emigration, etc., il substantiated lor one species, 
v* i 1 ! probably apply to all nearly related or perhaps all species in the. genus. 




,)S TIIE CHEMOTROPISM OF INSECTS AND ITS SKiNIKI- 
CANCE FOR ECONOMIC ENTOMOLOGY. 

By Ivak Tkaoakhii, 1).Sc., F.E.S.. 

Experimml ill I'Tlh'l Sirnleii, 

111 a highly interesting article in a previous number of this journal (vol. iii. p. 
;14;5 ) .1. Dewitz diseusseil “The hearing of physiol, ig_\ on eeonumie entomology." 
•ui.l gave in this connection, amongst other things, an account of the various 
kinds of tropisms anil their use, besides which he also pointed out the necessity 
fur studying these for the purpose of discovering weapons for lighting noxious 
insects. It strikes me, however, as il the importance oi ehetuotropisui had not 
I, ecu emphasised in this survey its in my opinion it ought to have been, and the 
purpose of these modest lines is partly to draw attention to two important 
researches in this branch of science, recently carried out independently of eaeli 
ether, partly to point, out that with the aid of chentotropism we shall in all 
prohahility he able to discover new weapons for the light against noxious insects. 

By the term “ chentotropism ” is meant, as it is well known, the automatic 
orientation of the animals to any olfactory sensation in such a manner that both 
-ides of the body are struck by the lines of dilVitsion at the, same angle. 
Theoretically, when a substance (Utilises an odour, line particles arc ejected in 
straight lines, but in reality the, air currents cause the lines to deviate from (heir 
straight track, and for that reason we cannot expect insects in the ease of 
cheinotrnpie movements to fellow such straight lines a- in the ease of 
pin it ut topic movements. 

Chemotropism is a very important factor in the life of insects, and its positive 
action is especially evident in the following eireuuistanres : in the search of the 
.-exes for each other : in their search for food : and in ovipnsition. On the other 
hand, the occurrence of negative chemotropism i> demonslrat cd by the fact, that 
many insects protect themselves against their enemies In discharging cvil- 
-inclling fluids, and so forth. 

Entomologists have been aware for a long time that the. males of certain 
-pecies of moths are attracted from a great distance by the females, and the 
phenomenon has been continued by mans' experiment-. It is perfectly well 
known also that the antennae of many males are. fur bettc developed than those 
of the females, and that olfactory organs of dillercnt kinds are found both in 
male and female Lepidoptera. All these arrangements go to prove that chenio- 
itopism plays an important part amongst the Lepidoptera Irom a sexual point 
"I view. It is, however, cpiite obvious that sexual chemotropism cannot be 
utilised in practice, unless tlie females were attracted by the males. But this 
appears to occur only in extremely rare rases (Jfnpinhis hertn, according to 
Begetter). 

Th e position is quite different in the case of that form of chemotropism which 
'"i'les the insects in their search for food, or the females when ovipositing ; and 
od* former action lias actually been, turned to practical use for along time by 
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collectors who employ traps with strongly smelling baits. Numerous observa- 
tions have shown how coprophagous Lamcllicornia and earrion-bettlcs ar. 
capable of detecting a long way off the smell of excrement and carrion: 
similarly in the case of insects, the females of which oviposit upon substanc.. 
or plants that serve both themselves and their larvae as food, it has L-imi 
recognised that it is the odour that guides them. 

But in the case of insects, the larvae of which have rpiite another die; 
from that of their parents, /•.//., parasitic Ilvmenoptera which oviposit upon ■ 
certain insect, or butterflies that lay their eggs upon a single species of plant. < 
upon the plants of a single genus or family, we have been satisfied with saving 
that their actions were instinctive, without attempting to analyse which definite 
elementarv instinct or instincts, i.c. tropism, had guided their apparent I v 
purposeful action. One of the reasons for not thinking of ehomotropism as on, 
of the active factors in these eases, is probably that it was impossible for a 
human being to detect any odour. And yet it i3 evident that it is chemoti... 
pism which in the first instance guides the majority of these insects to the right 
spot for depositing their eggs, even if, after they reach it. their touch or s«m<- 
sirnilur sense guides them, when it is a case of perhaps finding the very spot 
upon the plant where the egg has to he deposited. 

If we consider that there are some (cuneitmonidak that lay their eggs deep 
down in the trunks of trees upon Sir*.* larvae, it is of course quite evident that 
neither sight, nor hearing, nor touch is able to assist them in ascertaining that a 
larva is living in the tree : but it must be a certain odour given off by the Inns 
which is sensed by the parasitic insect. In the same manner it is probable that 
those parasites which attack leaf-mining larvae in the first instance are guided In- 
their sense of smell. And finally we have every reason for assuming that it i- 
the same sense w hich on the occasion of ovipositing guides all those insects whose 
larvae are herbivorous to their respective food-plants. 

This assumption is confirmed by some experiments made during the last few 
years. In the year l!HO I'ld. Verschalhdt L ’ published in Amsterdam his investi- 
gations into the factors that determined the choice of food of certain butterfly 
larvae. lie experimented with the caterpillars of Pieris brasnicae and P. rnpnt. 
which prefer cruciferous leaves to all others. They eat, however, also leaves el 
Troptuohtm and /teseiln. and the composition of their bill-of-farc throws a good 
light upon the determinative factors of their choice, for a group of glucos'uh-. 
the mustard-oils, is common to all these. 

In order to ascertain how strongly the mustard-oil attracted the larvae. 
Versi-haHelt smeared a dough of Bunins orientalis upon some leaves of other 
plants which the larvae had previously refused to eat. Thus treated, the leave- 
were attacked and devoured with evident appreciation. In some instances tin- 
attempts failed, however. >•.</.. with leaves of Sulriu officinalis and .1 tenyanllc 
(rifolinht : but this was cert, only due to the occurrence of other substance.- in 
these leaves which exercise 1 a more strongly negative reaction than the lhtnias- 
dongli had been able to etl’eet in a positive direction. In order to obtain con- 
vincing evidence that it was really mustard-oil and not perchance some other 

3 In l lie Saida leaves there occurs a volatile toreheno. called tujon. 
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■■■ ,-tances likewise common to the Crucii'erae, Ursa fa and Trop<teohnu % which 
rriscil their attractive force upon the Pirns larvae, Ycrschali’elt took a 
-,.luti"n of sinigrin, which forms the glucose part of Mack mustard, and with a 
midi spread it upon some leaves of other plants which the larvae had refused to 
o without previous treatment. These were then devoured with relish. From 
dn‘se experiments it will be dearly seen that the /Yem larvae exhibit a strong 
i,; V e ehemotropism* towards a group of sul»stauee>. mustard-oils, and that it 
the presence of these substances in the leaves of their food-plants which makes 
palatable for the larvae. 

In the same manner VerschafFelt showed, by experiments with the lar\ae of a 
herbivorous ilymenopteron, Priophorus pmii , whieh attacks the leaves ot some 
•ij.-m'-crs of tint natural order Uosaeeae, that in these there oeeurs a glticoside, 
.mivudaline, which forms the attractive substance. It is hardly too daring to 
., IV . diet that further investigations will merely go to confirm these observations, 
and that the choice of food by herbivorous insects is determined by the occurrence 
iH-rtain spccitic organic substances in tin- plants. So far only a beginning lias 
made with this problem: but it, is certain that co-operation between 
vegetable chemists and entomologists in this question will prove highly 
j.rolitable. 

The above-mentioned experiments do not, however, give an answer to the 
question as to what factors guide tin* females of tin* herbivorous species in their 
ovipositing, and it is a fact that in the majority of rases the larvae have* no option 
in the choice of their food. The selection is made by the lemales, and were 
their instinct not reliable, the larvae would perish. I am more especially 
thinking of the leaf-miners which, at least when quite young, would not ho able 
t<> quit the plant upon which they had been deposited in the egg-stage. 

It has been frequently observed that when moths arc trapped with baits in 
opposition to what occurs when catching with lanterns a very largo, percentage 
uf fertilised, egg-laden females is obtained, and this point seems very suggestive. 
Dowitz considers that this is due to the lad that the lemales arc in the habit of 
feeding before ovipositing, and that they arc attracted by the. bait because the 
>meil of the latter is like the odour of the fluids in their loud. I his is quite 
piisdhle ; but we might also imagine Unit the attraction is due to tin- odour of 
the bait being like that emanating from tin* food-plants of the larvae, and it. 
would appear to be an easy matter to solve this question on the basis ol \ ers- 
‘‘liallblt’s researches by enticing the females ol f’t/tr/s to oviposit upon other 
plants than the normal food-plants by means of sinigrin, lor example. 

No such experiments have, however, as yet been carried out, so far as I am 
aware, but in some cases where the larvae and adults have nearly tin*, same diet, 
the attempt has been made to deceive the females into ovipositing by the aid of 
'vrtain organic substances extracted from their food. 

I'. M. Howlett last year published the results ot some experiments ot thi- 
hind . 3 He succeeded in enticing Sarcopluipn to oviposit, in it bottle containing 
o-atok a pungent substance found in excrement, and winch is the product of 

Tliis term is not used by Vcrschatlelt. who regarded the problem merely from the aland - 
^'hit of vegetable chemistry. 
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decomposition of albuminous substances. Furthermore, he lured !■<,., 

nalcitnrns into lay in" eggs upon a cotton rag drenched with valerianic acid, a 
substance found in decomposing vegetable matter. 

Hewlett then goes on to discuss the theoretical significance of these experi- 
ments. He points out that our own sense of smell appears to be limited 
substances that possess a molecular weight of about .'50 or more, whilst we ur. 
unable to perceive auv smell in substances with a less molecular weight, even if 
they exercise an irritating influence upon our nasal mucous membrane. 

It is probable that the sense of smell in insects has been developed only in 
certain directions, and that they arc extremely sensitive to the odour of certain 
substances, whereas others do not make any impression on them. In other 
words, we may assume that every species is adapted merely to react to the odour 
of certain organic substances, either positively or negatively, and that these arc 
probably substances which under normal conditions play a part in their life, 
There ought, therefore, to exist a certain correlation between specialising with 
regard to food and the sense of smell. The odour of organic matters again i- 
due to t In; occurrence in them of certain specific chemical combinations, e.y„ 
organic acids, amines, torebenes, phenols, glycosides, etc., which are characterised 
by a certain structure and stratification of the atoms. 

Hewlett did not know of Versehaflfelt’s work, but we discover immediately 
bow remarkably well the two researches complete each other, and even if the 
chain of evidence is not fully perfect as to which factor determines the females <>[ 
herbivorous species in the selection of the food-plant for their larvae, we may 
yet be permitted to draw the following hypothetical conclusions. The ovi- 
positing of the females is guided, even in those bases where the larva has a diet 
different from that of the adult, by chemotropism, and this latter is correlated 
with tlic food of the larva in such a manner that, if the larva is a univor, it is only 
i mi- specific organic union in the food-plant which attracts the female. If the 
food of the larva consists of several species of one and the same genus, or of 
different genera within one or several families, then it is an organic union or group 
of such, common to all these, to which the species reacts positively. 

As an example of how strongly specialised the sense of smell can bo ill insects, 
wc may mention the ants. It is a well known fact that the members of the same 
species attack each oilier with the greatest fury if they only come from different 
nests, and this ha- - been proved by experiment* to be due to each member of a 
community of ants possessing its special ncst-odour, by the aid of which it is all! 
to distinguish friend front foe. 

Alter this short account of what wc know of the clicmotropism of insects, we 
may pass on to the ipiestion as to whether it can possess any importance l" r 
economic entomology. From a theoretical point of view, wo ought, if the abou 
conclusions arc valid, to be able to discover in the oliemotropical reaction- "I 
insects in many cases a superb weapon in the tight against noxious species. I’” 1 ' 
it has always been considered that prevention is better than cure, and of all 
methods in preventing devastation that is undoubtedly nearest to the ideal m 
which wc succeed in capturing the females ere they have had an opportunity "I 
ovipositing. And we shall probably be able to effect this if we succeed in 
isolating the organic substances in the food-plants of the larvae, towards which 
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1 1 1 , . females react with a positive chemotropism, and with which a kind of trap 
might be prepared. 

In reality such methods have for a long time been practically utilised without 
the theoretical foundation of the idea being understood. If, for example, we lav 
out pieces of freshly pulled bark to act as traps for catching the pine weevil, or 
make use of trap trees for bark-beetles, we are utilising in reality the specilie 
chemotropism of the animals. 

Hut in no instance has as yet an attempt been made to ascertain what definite 
, ipranie combination in one plant or another chemotropically inllnenees a certain 
insect ; still less has an attempt been made to produce tin 1 same synthetically and 
make practical use of it. 

In my opinion, however, the investigations of Versehallelt, Dewil/., and 
Hewlett, if regarded in the light of the researches of physiologists into eliciuo- 
tropism, arc of an importance which cannot he overestimated, and will guide 
practical entomology into new lines. Intimate co-operation between vegetable 
chemistry and entomology' in these questions will surely provide us with good 
weapons in onr fight with many insects, against which we are at present 
absolutely helpless. 
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ON THKEE NEW SPECIES OF GAMASU) MITES FOl" N h 

ON HATS. 


Hy Stanley 1 1 1 us r. 

(Published In/ permission of the Trust, es of the llritish Museum.) 

The majority "I the GaMasiuae iiiv nut jutt'AMtH' in habit, but a nmiihor 
,,f true para'itis to thw taiuily arc known in occur on vertebrates anil 

on arthropods. 1 hey arc most olten found on birds and small mammals. 
,..peei:dly on bats and rodents. 

(ianiasid mites belonging to several ditUuent genera are known m occur on the 
.neeies of rats which frei|uent human habitations ; the following is a list of these 
oenera : — Mf/oiti/ssus. fnint/il at has ( — I.i/irn if sens ), l)e nmmyssiis { I .ijnitu/ssoitlps ), 
l.nrhtps und IJit(‘Mo<i<nnusHs. In view of tin 1 pos.-ihilit y that <«nue of the mites 
of this family found <»n rats may convey plague « »r leprosy lo lunnaii beings, 
special attention ought to In; directed in future to their hahils and dist ributioti. 
Numerous cases ol Devinanyssiis avium attacking human beings have been 
recorded by various authors and more than one species of l.tirlaps and of l.pioq- 
nfithus have been found on man,* although, of course, not their proper host. 

Ill the genus T.uclups the fingers of the chelieerue (mandibles) of the female are 
rather short, fairly stout, ami armed with distinct teeth (instead of being slender 
find pointed, as is usually the case in Leiw/Hrrlhtt** or united to lonn a very long 
-tvlc, as in Denuunt/ssus) ; one would imagine, indeed, from the general appear- 
ance of the cheliecrae, that the mites of this genus were not parasites, but preyed 
upon other arthropods. Dr, C. Tiraboschif and the late Mr. W. W. Miller} 
state in their papers, however, that, species of Lailops occurring on rats are true 
piiriiMtes, and suck the blood of their hosts, hi other details of structure, 
especially in the presence of a series of minute denticles on the ventral surface 
of the eapitiilum, most of these parasitic; species of La flops present so much 
resemblance to Lehxjnathns , etc., that I think they should be placed in the 
Mime subfamily (Deumax YSSIXAK), instead of in the separate subfamily 
t Laklaptixae), in which they are usually put. 

The figures of Dcnnunyssus mavis have been drawn by Mr. Horace Knight, 
those of La chips crhiil iltuus by Mr. Engel Terzi. 

f P. Megniifs “Parasites et Maladies Parasitaires " (ItfHD) and Prof. Ij. <i. Neumann's 

I reatise on the Parasites and Parasitic Diseases of Domesticated Animals" (English Edition, 
I'd 1 ?). Neumann has also published an account of a case in winch Lnrl<tpx xlabahiri*, Koch, was 
t"iind in great numbers in a house and seriously alfected the health of one of the iumatcH 
(C. It. Soc. Liol. (0) v, 1893, p. IGI). See also my little pajKrr “ Un two new Parasitic Acari of 
the genus Leiny/iatltus , Oil.’’ (Hull. Knt. lies, iii, 1912, p. 3b9). A number of instances of tlio 
biunasid parasites of rats and birds making attacks on human beings in Australia are given by 
hr. J. Burton Clcland in an interesting paper entitled “Injuries and Diseases of Man in 
Australia attributable to animals (except insects) " (J. Trop. Med. xvi, no. if, 11113, p. 43). 

t Arch. Parasit., Paris, viii, PJ04, p. 342. 

X Washington, D. C., Treaa. Dept.. Pub. Hlth. Alar. Ho»p. Serv., Uyg. Lab., Bull. uo. 4tj, 
*308, p. 25. 
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Genus Df.rmaxysstjs. 

Submenus TAptmyssoides, nor. 

Capituhim somewhat longer anil narrower than is the case in the typical 
species of Drrmnnysms. Chelicera of male furnished with a long uecev-i j'y 
process (flagellum) which is anned with a little tooth. 

Dermanyssus ( Liponyssoidesi muris, sp. n. (figs. 1-2). 

Q. lioily rather long oval, hut its exact shape varies considerably, for it i, 
sometimes much swollen with ingested blood. Srutuia lung and rather narrow, 
leaving much of the dorsal surface uncovered ; it is wedge-shaped, being 
gradually and progressively narrowed posteriorly ; the posterior end is verv 
slightly rounded (almost truncate). A number of fine hairs, of moderate length, 
are present on its surface ; for the greater part of the length of the scutum then- 
hairs arc mostly arranged in transverse scries of four or six hairs or in pairs ; r>n 



Fig. 1 . — Dermanyssus {Liponyssoides) muris. Hirst, dorsal view of female. 

the posterior part of the scutum there arc only pairs of hairs. Sternal phrif 
trapezoidal in shape, and furnished with three long fine hairs on each side. Tin 
plate which is situated behind the genital operculum is long, narrow and wedge- 
shaped, gradually diminishing in width posteriorly, its end being blunt ; there i- 
a pair oi rather long fine hairs on this plate and they are placed opposite tin 
fourth coxa. Ana! plate heart-shaped and furnished with the usual three hairs, 
which arc rather long and fine ; posterior margin of this plate punctured in a 
striate fashion. Peritreme long, extending as far forwards as the coxa of the 
second leg or slightly beyond it. Some distance in front of the anterior end "f 
the peritreme, there is present (at least in the specimens from Colombo) a little 
round eye-like structure, hut owing to its position it is very difficult to see. 



OP i; A MAS ID MITES POUND ON HATS. 


IN] 


\ntcrior surface of second earn armed dorsally with n sharp forwardlv directed 
lir . tliere are no spurs on the other coxae. Ca/iitalam more elongated than is 
. , case in D. yallinne, Kodi, and the paired hairs on its ventral surface are long 
j vcr y fine ; the narrow central strip of the ventral surface of the eapitulum is 
■inncd with a file of minute denticles. Cltrlircru very loin; and styliform. as in 
/) yallinae : one edge is strongly chitinised, lmt the greater part of the width of 
■ lie ehelieera is very thin and transparent. Colour (in s|iirit) reddish hrown : 

,• asionally two or more whitish s|iots or patches are visible on the surface of 
i 1( . |, 0 dv, hut they arc evidently due to internal glands showing through the 
-kin- Feuyt/i of body 1'35 mm. ; of scutum ( >•'.* mm. 




pi a. '2. — Oi'i'miinysnun ( l.ipnitf/ssoith’ ■ ) ' - Hirst. ( ■ t'f) tarsus 'f ihiisi leg. (h) tarsus of 

fourth lug, (<;) cliuliccra. 


o'. Cltelicer/I lather long, but very much shorter than that of the female; 
both fingers can be distinguished, but they arc placed very close together ; near 
the base of the fingers, a long slender process, of about the same length as the 
digits themselves, is given off, and it is furnished with a sharp little tooth 
(fig. 2c). Tarsi of the legs of the third and fourth pairs long and slender ; and 
there is a little conical projection near the middle ol the ventral surface of the 
distal portion of these tarsi ( fig. 2 a, h). 

The only male specimen of this species in my possession is rather badly 
damaged, hence I cannot describe the plates of the body. 

Material. A number of specimens collected on rats (Mas rati as ) at vat ions 
localities in the city of Madras (Triplieanc, Parktown, Chopawk, Georgetown 
i lmthwell Market), Ptirsewakum, Vepcry) ; also specimens found on Mas ml I as 
at Colombo. These were received from Hr. /.. F. Hirst — the Colombo examples 
being collected by him. Since writing the above description I have received a 
very large number of specimens of this species taken on Mas rating at Assiut, 
Kgypt. My best thanks are due to Dr. C. J. Martin, I* .R.S., and Mi. A. Bacot 
for their kindness in lending me this material. 
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This and the following new species of Dermanyssus are apparently found onlv 
on rats, and this is somewhat remarkable, for birds are the normal hosts of all 
the other species of Dermunyssus hitherto described. Ingested blood was present 
in both the male and female specimens. 

Dertnanyssus (Liponyssoides) aegyptius, »p. n. 

9. Closely allied to I). ( Uponyssoidcs) mnris blit differing in the following 
respects : —Senium much narrower, the posterior part of it being very much 
narrowed (almost linear) ; arrangement of hairs on scutum very similar, 
however, to what it is in T). mnris. Sternal plate with only two pairs of hairs, 
but there is a pair of little plates behind the sternal one, and each of tlieiu 
bears a hair. The plate which is situated behind the genital oritice is sharnlr 
pointed at its posterior end. Anal plate quite different in shape from that of 
/). mnris, being long ovate instead of heart-shaped. There is no spur on the 
anterior surface of the coxa of the second leg. T.emjtk of body I'D mm. 

Material. I have examined specimens of this species taken on the following 
hosts — (1) Annoys Kuhirians ; over two hundred specimens captured at Assifu 
(and on the feluccas at that town) ; also at Ivons. (2) Mas ‘rattus ; numerous 
specimens found on this host at Assiut, and a few at Ivous. (3) AniamUiis sp.. 
in houses at Assiut. Also some specimens from El-Weladie ; no host given. 
It is through the kindness of Dr. C. .1. Martin, F.R.S., and Mr. A. W. llacot of 
the Lister Institute, that 1 have had the opportunity of examining these 
specimens ; they were collected by Dr. Petrie. 

The above description is of a preliminary nature ; the species will be described 
tit greater length and figured in another paper. 

Leiognathus bacoti, sp. n. 

Q- Sciiltini long and narrow, leaving most of the dorsal surface uncovered: 
it is widest at a short distance from the anterior end, diminishing gradually (bat 
not in a very regular manner) in width posteriorly, the terminal part of it being 
quite narrow. Hairs on the scutum of moderate length, on the anterior half of 
it they are fairly numerous, but posteriorly they occur only in pairs ; there an 
six of these pairs of hairs on the posterior half, three of them being placed close 
together on the margins ol the extreme end of it. Sternal plate trapezoidal in 
shape, and furnished with three pairs of line and fairly long hairs, those of the 
posterior pair being situated at the posterior angles. Genital operculum 
continued posteriorly by the usual plate, which is long, slender and rather 
sharply pointed at the end ; a pair of hairs is present on this plate, opposite tin 
fourth coxae. Anal plate long and pear-shaped, its posterior end is finely 
striated ; the usual three hairs are present on this plate. Fingers of e/ieliccm 
short and apparently without any teeth. Coxae of legs without anv well-marked 
spurs. I'eritrenn- apparently extending as far forwards as the anterior surface 
of the first coxa. length *8 mm. 

Material, I 1 ive female specimens found on Mns norreyiens on the feluccas at 
Assiut (Dr. l’etrie). 

This species seems to resemble sanrarum , Oudemans, somewhat in the 

narrowness of its scutum, but differs from that species in many other structural 
details. 
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Laelaps echidninus, Berlese (fig*. 4). 

O. Bad,, oval in shape. Almost the entire dorsal surface is eovered hv the 
,,11111111, hilt a marginal strip of soft skin is left unproteotod. Hairs on sentum 
li'ttar. fine and fairly nmneroiis. I'cutnil pint,* with nmeh liner hairs than 
in /.. ny//7 is, C . L. Ivoch. IVr/tmnr long, its anterior end being situated 
opposite (or a little in front of) the coxa of the first leg. (’>.rn of first 
leg furnished posteriorly with a strong seta, of moderate length, and also with a 
-tout and rather hi tint little thorn. Second and third coxae each with a similar 
thorn on their posterior surfaces. Fourth coxa with a smaller and more slender 
thorn (spine). The narrow central strip of the ventral surfu' c of the nipiluliim 
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Fig. 3. — Lircl't/tx ccht<ln‘niu< y 1 *. i rlt ventral view of female. 


i> armed throughout its length with minute denticles. Movable linger of 
'It'ficcrn with two little teeth, which are placed clone together ; the distal end of 
this finger is slightly curved. Immovable linger with a single minute tooth. 
( For the shape of the seta of the immovable finger .w fig. 1). (\tfvnr brownish. 
/snytl 1 of body 1*1 mm. 

Material. Numerous specimens found by the author and bis brother 
{ Dr. L. Ilirst) on rats (Mas tun- cry infs) from Barking Creek and other 
4 l>eciinctiH captured on rats taken at Tilbury Docks {Dr. WithnujUlnj ). We 
:in ‘ indebted to Dr. Herbert Williams (principal Medical Officer of Health 
for the Port of London) for his kindness in forwarding the Tilbury speeimcHH to 
me Museum. Also specimens taken on Mtt.< iwroryims in the United States 
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(Hugh Glasgow, presented to the Museum by the Imperial Bureau of 
Entomology) and others captured on Mus rattus at Colombo (/,. F. Hirst). 

Dr. A. C. Onderaans states’ that L. eehidninus, Berl., is identical will, 
L. hi laris, Koch. He kindly lent me fora short time some specimens of th, 
species which he considers to be L. hi laris. The female specimens which h,. 



Fig. 4 .— i.rirtajai fchidniuwt , Berlese, 9, side view of ehelicera. 

sent me (taken on Mastela vulgaris at Gramsbergen) represent a species which 
is certainly quite distinct from /.. erliidainus, the sternum of these specimens 
being much wider as compared with its length, and the spines on the tarsus of 
the fourth leg much shorter as compared with the length of this segment of the 
limb, than in L. ec/iithtiniis. 

Laelaps agilis, 0. L. Koe.h. 

Material. A number of specimens of this species captured on Arvicola sp. and 
on Taiga eurapea at Grtmberg, Germany, 9th duly 1910 (II. E. Hoffmann). 
have been presented to the British Museum by the Hon. N. C. Kothschild. We 
have also some, mounted preparations and a number of specimens in spirit taken 
on water voles ( Arvicola sp.)— these specimens have no history or locality, hut 
probably they are English. Dr. A. C. Oudemans has also lent me some 
specimens captured in Holland. 

* Ent. Her. Nederland Ver. III. 1 ( .U2, p. 26:2. 



PROGRESS in the study of verruga transmission by 
BLOODSUCKERS. 

By Charles II. T. Towxsexd, 

Director of Entomological Stations for Peru. 

(Plates X— XII.) 

Referring to the papers by the writer in the Inca Chronicle (March 1913), ami 
Journal of Economic Entomology (April 19131, it is time to make the 
ii'iiiiicement that the experiments under way during May and dune 1913. have 
.a far been entirely negative as to the transmission of verruga by ticks or mites. 
What were at first taken for young stages of a tick, and referred doubtfully to 
Oniithocloros, have proved to be young and adults of one or two species of 
(iamusid mites near the genus Leuujnuthus. These were found in abundance, 
iii,' urged and unengorged, on all vizeaelms ( I.ayiiliinu juriianini, Meyer) 

, \; ami ned from over 12,000 feet altitude down to well within the known verruga 
j,, me of the Ritnae valley. On the possibility that those mites may infect through 
Ik in" swallowed, as in the ease of Hannot/rei/arina ft Ir pat moon) transmitted by 
Lorlaps. a large number of the mites were fed to monkey, rabbit, guinea-pig, dog 
and fowl. A rabbit and a guinea-pig were exposed to the bites of the mites for 
I Claud 125 hours respectively at a stretch. Inject ions of the miles macerated 
in an artificial serum were given subcutaneously to monkey, rabbit, guinea-pig 
and i log. The feeding and biting experiments date I rum the middle of May 
]Ul;f, and the injection from the first of June. The mites used represented 
nvmph and adult stages and all !tges since partaking of a blood-meal, some being 
completely engorged, some partially engorged, and many wholly free from traces 
nf blood. Temperatures were taken constantly lint, no notable rises were 
detected. Blood-smears from the treated animals stained with Giemsa showed 
imtliing abnormal. 

The only true tick found on the vi/.eaelm was /.Wes hnjotis, Gervais. It. was 
M'ciired in the larva, nymph and adult stages. 'I he larva and nymph possess the 
peculiar inner spine to the first palpal joint, which is lost in the adult, as described 
liv Nut tall and Warburton for 1. impost us. Neumann, to which the species is 
evidently allied. Thus this species was originally referred to the right genus, 
though known to Gervais only in the nymph, and is not a //ueiuupliysulis , as had 
been supposed by Neumann, Lahille and others. It was not experimented with, 
partly from lack of sufficient material, and also owing to the fact that, on 
account, of its wide range southward into Chile, it. does not offer much promise ol 
being a verruga transmitter. 

The native rats of the higher Andean region show abundant, infestation with 
an Ixodes sp., but no Argasids have yet been found on them. Various birds arc 
also infested with Ixodes spp., one of them appearing allied to /. anvil ulus, 
Neumann. Larvae of Argasid ticks, probably Aryas spp., have been taken 
from goatsuckers and a ground-owl ( Athene sp.) in the lower part of the verruga 
? "iie. An Ornitlwdoros sp., of nocturnal habit, distinct from both O. talaje , 
G. M., and turicata , Dugcs, but more allied to the latter, occurs in all stages in 
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mud walls of dwellings in the Peruvian montauya of the Chachapoyas regie,, 
but is unknown in the verrugit zones. Ornithodorai talnje . , (f. M., occurs 
sea-birds along the Peruvian i - oast and on the guano islands, but no Argasid ti.-f 
has been taken on mammals in the verruga zone. Thus the outlook for tii-i, 
work in eonneetion with verruga transmission has seemed less promising t| wi . 
ever as the investigation progressed, taken in conjunction with the negative 
results of tin, aearid infection experiments. A recast of the transmis-i,,,, 
possibilities lias therefore become desirable. 

At this juncture the writer recalled the repeated reports of biting gnats in tin 
verruga zone that have reaehed him since the inception of the investigation, bn; 
which he had laid aside so far as referring either to Simnlium spp., or to (.diirn. 
nomids whirl, are prevalent outside the verruga zones. Specimens of bit in- 
gnats, reported to he what are known to the natives as titiru, secured In 
Dr. A. I s. Barton in November last from the verruga zone, proved to he , 
common (.'hironomid, not confined to the verruga hell-:. At Matueana, tlw 
writer was told in January of a luting gnat, but the only specimen that could 1„ 
procured proved to he a ( 'eeidoinyid. In March, Mr. Otto Holstein, Chief uf 
Traffic for the Central Railway, stated that biting gnats had entered his ear at 
night while in San ISartolome and had bitten the inmates, his description indica- 
ting a gnat more slender than .S 'imuluini. ft was thought at the time to he a 
Crntlupoijiui sp„ which occurs also at Chosieu outside the verruga zone. In 
April, gnats caught by a native in the writers presence at the mouth ut 
Verrugas canyon and stated to have been biting, proved to he Borborids. Tine 
being so far unable to obtain any bona-fide biting gnats in the verruga zones 
other than Siniiilmiii and certain common Chiroijomids that exist elsewhere, and 
never having passed a night, within the permanent limits of the zones, the writer 
had never been able to gain authentic information of any gnats therein that 
might he suspected of being confined to these zones. While all bloodsuckers, 
wherever met. both in and out of the verruga zones, were carefully collected 
and studied, Culieids, certain species of CcrtiUtpiMjoa and other Chironomiils, 
Siiiiiiliii/n, Tahanids, (leas, hugs, Slomo.ri/t, lice and other hexapod bloodsucker- 
known in the region were confidently excluded from the possibilities of verruga 
transmission on account of their habits and occurrence outside as well as inside 
the verruga zones. 

Mainly with the possible occurrence of Phlebotomua in mind, these report - 
"ere now followed up as a promising clue, not only because of the persistence 
with which they had presented themselves, Imt also because of the write, 
experiencos with Orrtntu and similiar forms in Mexico, and because of a re- 
minder recently in a letter from Dr. Adolpbo Lutz that I’kratopogoxinai 
and I’ll i.khotom i x ae may bite in early evening and enter houses, though nut 
natural frequenters o( dwellings. Above all, the recently published results m 
Marett and N’ewstead on the I’hh hotomnn flies of the Maltese Islands, in which 
tiie earlv-stage habits and habits of the Hies themselves are detailed, indicate! 
that j’/ilrbulomiin is almost certainly the verruga transmitter, provided it occurs in 
the region affected, as it well might do. 

Accordingly the writer spent the night of 25th June 1913 at San Bartolome. 
a noted endemic focus of verruga in the Rimac valley, just below Verrugas 
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eanvon. With a couple of candles set in front of a glass window in the railnae 
station, lie caught something over a hundred small gnats between il.iid a, id 
a o pin. He tvas told that these gnats suek blood and are ealled tifirii bv the 
natives. None of them attacked him so far a- he was aware. Those caught 
appeared to he CeraTOPOGOxixae largely, and on showing them the ne\t 
morning to a native ranehero the latter stated that the true lihnr possesses white 
wings and breeds in the hills. This description immeiliatelv suggested 
rhUnttvmut, hut further search seemed to indicate nothing as to the presence of 
ill, .sc dies in the region. Verrugas canyon itself, which is considered to he the 
principal focus of the disease, vvas explored lor live hours hi' the writer on ‘Jdth 
.lime, and previously for three hours on I Oth April, hut without finding any- 
thing there further than strictly day-biting insects — Stmuliniu and Tahanids. 
On the first occasion the bed and sides of the canyon had been well dragged with 
white flannel cloths by the writer and his assistant. Mr. I'.. W. linst, lor some 
considerable distance above the famous Verrugas liridge, hut without (hiding a 
single tick of any description. At the mouth of the canyon and at San 
I’artolome, sleeping quarters and bedding had been carefully examined In April 
without finding anything other than Citlieids and lleas, though at that date a 
child, inmate of one of those apartments, was seen in the characteristic fever 
stage of the disease, proved by a magnificent nodulai eruption of two weeks 
.-landing, when seen again on 2">tli dune. On the lattcrdate an Italian, who had 
hern breaking rock for some weeks in camp bet ween Verrugas canyon and San 
llartolome, was brought, into the station building in characteristic condition of 
anaemia and fever, evidently verruga, as lie acknowledged that lie had been much 
bitten by titira in the evenings while in camp. 

A detailed microscopic, study of the gnat material secured, revealed, as more 
or less pertinent to the investigation, some in specimens of a <'rnilii/ivi/nii sp. 
which occurs also at Chosiea ; about III or more of what is probably an 
< 'rllwclailiim sp., also oceuring at Chosiea : a dozen or so of a 7'am/tiiifiis sp. ; 
and lastly, 2 specimens of a P/ilehotoma.< sp., which had been taken with the rest 
without suspecting their identity 1 The t Vra/i,^w« and 7'niii/hir.ni.i appear to 
possess month-parts adapted for bloodsucking, especially the former, hut, none of 
them was engorged. A balsam mount of the mouth-parts of the Orlliarlaitins 
indicates the bare possibility of this form sticking blood also. The Plilrlmtamm 
admits of no question in this regard. The two specimens ol the latter, it should 
noted, lacked the legs and had evidently been lying dead lor some time, on the 
window frame, for all gnats seen, dead or alive, were carefully removed from the 
window' during the collecting. All information obtainable in the distriet iudieated 
that the titirri were more abundant at night in the vicinity ol ^ errugns canyon 
than at San llartolome at this season. The term tit i is apparently used inter- 
changeably with titira Tor all the extra-culicid biting gnats that, appear at. night 
m the verruga zone, but the true titira appears to lie the I’/ilr/wtnmirs sp. 
without doubt, from its distinctively adapted blood-letting mouth-parts and 
unquestioned blood-sucking habit. .Moreover, it. does not occur at. Clio.-iea, 
while the above-mentioned Cf.ROTOI'ogoxi.N'AK do occur there. 

Here at last is probably the true explanation ot the observed facts, frequently 
'hvelt upon by Dr. Ernesto Odriozola, to the elfect that verruga localities are 
-1313 <; 
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always situated In or near deep narrow canyons, with much vegetation, heat anl 
little ventilation. It is now known that the P/ilebotomus flies avoid the wind, the 
sun, and even the full daylight as well. They appear at sunset, if there is no 
wind, and enter houses, if the light he not to strong within. Candles and oil 
lamps attract them, hut strong electric lights appear to dispel them. During the 
(lay these gnats remain hidden largely within the interstices of rock formations, 
in loose earth, caves, etc., or amongst rank vegetation out of the light and wind. 
They suck the hlood of practically all warm-blooded animals, and have even 
been known in Africa to suck the hlood from a lizard. Thus they are not at all 
dependent on man, and the primary reservoir of verruga doubtless lies in the 
native fauna, as already suggested by the writer. 

PUMmUmtits breeds in eaves, recesses in the rocks, even in rock embankments, 
stone fences and walls, showing interstices however small, and minute recesses in 
newly excavated rock, gravel and earth material. This explains the cxeacativu 
theory of infection, also the anil theory. The fact that the flies never appear till 
.sunset explains why the Central Kailway bridge-building gang in 1 909 escaped 
infection as soon as they began to pass the nights in (,'hosiea. The flies arc 
confined to places sheltered from the wind-, which explains the peculiar alti- 
tudinal distribution of verruga, otherwise to he explained only on the theory of 
tick or other am rid transmission. The flies doubtless breed most abundantly 
during period* of moderate humidity. Too much humidity appears to retard 
their development, as does cold. The winds have little sweep in the narrower, 
deeper and more tortuous quebradas of the verruga zones, the natural stagnation 
of the air being ('specially favourable to the presence of the gnats. The caves 
and rock conditions necessary to their breeding exist without limit in these 
canyons, and the vegetation in the bottoms affords them shelter by day or 
night. 

The close parallelism between verruga and Rocky Mountain spotted fever, a- 
detailed by the writer, loses little of its force except that acarids are less indi- 
cated in the transmission of the former and the causative organisms of both are 
probably to he referred to the nltravisiblo group conveniently termed the 
t'hlamydiizoa. 

So far it has not been possible to secure sufficient numbers of the Phlehotomns 
lor experimentation, the season for them being apparently on the wane, hut such 
work will he started at the earliest possible moment. It is most confidently 
expected that this work will give prompt and positive results in verruga infection. 
Theoretically and practically, from all points of view, the connection between 
this Plilefmtimnts and verruga could not he more perfect, than it is, save for the 
actual demonstration of the transmission. It is practically certain that the 
( 'rfiilopoi/on and other Chironomids cannot carry the infection. While there is 
yet time for the act) rid transmission experiments to show results, and they will 
he carried straight through, it now appears certain that Phlebotomus is indicated 
above all others as the agency concerned in the transmission of verruga. 

Verruga Laboratory. Chosioa. Peru. 

20th dune. 101 d. 
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VERRUCAS BRIDGE of the Central Railway across Verrugas Canyon, 5, MO ft., the 
building of which cost the lives of thousands of workmen by verruga. Lower figure, 
from mouth of canyon ; middle, from up canyon ; upper, first waterfall above bridge. pri 








THE ANOPHELES OF MALAYA. — PART I. 

By A. T. Stax ion. 

I institute fur Medical Research. Kuala Lumpur, Federated Malm/ Stall s A 

In this scries of papers it is proposed to give (lie results of a detailed study of 
Individual species of the Anopheles mosipiitos of the Federal eil Malay Stall's. 
The ova. larva and pupa stapes of curtain species will he described for the lirst 
time. Specimens bred from the ova laid by females in captivity will form the 
basis of this study and by this means it is hoped to avoid those inaccuracies 
iiliiclt are liable to result from the absence of such experimental observations. 

In a previous paper published in this journal (vol. iii., p. 3S71 attention was 
directed to the growth-changes which occur in those characters of Anopheles 
larvae which are believed to be of importance in their specific. diffcivntutiou. In 
view of the findings there recorded, 1 shall include under each species a 
il.-rription of the. immature stapes of the larva, as well as of its mature form. 

Some authors lay stress oil the specific, value of the lorm of the leaflets in the 
palmate hairs, whence it might be inferred that the leallets in all the palmate 
ititirs of a given larva are of similar form. This however is not the ease and 
when reference is made to the form of such leallets the segment which bears them 
-In itibl he indicated. When palmate hairs are borne on the thorax they are 
usually different in shape from those borne on the abdominal segments. 

The synonymy suggested for the different species is based on the study ol a 
series of specimens, derived in most cases from a single female of the species anil 
on careful comparison of these specimens with published descriptions. It. lias 
a.it been possible to examine all the original typos, some of which are nmv non- 
existent and others inaccessible to the writer : it b possible therefore that this 
-ynonymy may require revision at the hands of those who have opportunity lor 
this investigation and who are also familiar with 1 lie common variations iu the 
-peeies itself. 

There is no doubt that in this group of insects the number ol species names 
has been unnecessarily increased l>y authors attaching exaggerated importance to 
characters which on further study have proved to he variable, and that the 
natural affinities of species have been obscured by the div i.-imi ol the group into 
;| multiplicity of genera. 

Anopheles tessellatus, Theo. 

Anopheles tessellation, Theobald, Mon. Cube, i, p. 17.) (1901). 

Anopheles punclidatus, Theobald (nee Duiiilz). Mon. Cube, i, p. 17b (1901). 

Myzomyia tessellation, Theobald, Mon. ( ulic. iii, p. •’)•> i i SMi.lJ. 

Anopheles Acceptor, Dbnitz, Zeit. fiir Hygiene, xli, p. 90 tl90.i) ; 1 licobahl, 
Mon. Culic. iii, p. 1 Ob (1903). 

Myzomyia tessellata, Theobald, Mon. Culic. iv, p. Ali (1907;. 

Myzomyia punc.tulata , Leicester (net: Dbnitz), Stud. Inst. Med. lies., r.M.S., 
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Dartylomyia cry Ionic a, Newstead and Carter, Ann. Trop. Med. Parasit. v j, 
p. 377 (1910). 

Nyssomyzomyia punctnlata i .Fames and Liston (ncc Ddnitz), Anoph. Mo><> 
India, 2nd od., p. 104(1911); James and Stanton, Trans. Far Ea-t. 
Assn. Trop. Med. 1912, p. 315. 

The suggested synonymy is based on the following considerations. The specie, 
here referred to under the name fessellufits was first described by Theobald from 
.specimens taken in Malaya. In his manuscript he gave it the name Anoplwb-t 
trssr/iufurn , but before publication, having scon Ddnitz’ description of hi. 
Anopheles pundiihitus , he considered the two to be identical and used his 
description as that of Anopheles pit ncluhi fits, Ddnitz. In a later volume of hi. 
monograph (iii, p. 55) Theobald states that, as pointed out by Ddnitz, tesscllntm 
is distinct from pn net it hit us ; the former species he includes in the genii' 
Myzomyia and the iatter in the genus Cellitt — to this opinion lie adheres in hU 
volumes iii ami iv. In volume v I can find no reference to tesselhitus , bur 
pit net ulatus is again referred to under the genus C cilia. 

1 here accept the view adopted by Theobald and confirmed by Ddnitz’ 
subsequent description of a species. Anopheles Acceptor , which conforms in all 
respects to that of the Malayan species tesseUnius, though Ddnitz was unahle m 
satisfy himself that, such was tin* ease. Examination of perfect newly hatched 
specimens has shown, however, that Theobald’s drawings were not quite accural- 
in regard to those markings which Ddnitz considered to be of specific, importance 
and upon which he relies in the separation of Acceptor from trssellatus. 

Newstead and Carter have described from Ceylon an Anopheles under the 
name Daciylomyia cry/ojiica , characterised, according to these authors, by n 
distinct and very pronounced cylindrical-shaped tubercle or finger-like process 
projecting obliquely from the prothoracic region.’’ Where the tuft of scales on 
the shoulder is absent, as appears to have been the case in the partially denuded 
specimen examined by Newstead and Carter, the prothoracic lobes are 
conspicuous objects. Tin* appearance of a finger-like process projecting from tin* 
prothoracic region is, 1 believe, the effect, of drying with partial displacement of 
the prothoracic lobes — it occurs in many well-known species and is sometimes 
unilateral. In all points noted in the description of Dartylomyia ccylonica the 
species appears to he identical with Malayan fcsscllatus, and Newstead and 
Carter's excellent description and illustrations of their specimen leave no 
reasonable doubt that ccylonica and trssellatus are the same species. 

Doubtless owing to the confusion which had arisen in regard to Ddnitz. 
punrt uhitus* .lames and Liston in their last edition redescribed Indian 
specimens, considered to belong to that species, under the name Nyssomyzoinym 
pnnctulata , James and Liston. This species is however identical with tin 
Malayan fcssclhttus. and though 1 sympathise with these authors in their attempt 
thus to cut the (iordiati knot. F think their name also must sink as a synonym <•{ 
that species. 

From the ova laid by a female Anopheles tes sell a fits in captivity, larvae and 
pupae in due course developed and finally adult mosquitos. From the deposition 
of the ova till the emerging of the imagines periods varying from seventeen to 
twenty-eight days elapsed. 
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The Ovum (fig. 1). 

Tl»o upper surface is narrow and the Heats do not touch its margin (.type l of 
Christophers). The narrow striated trill is continuous around the whole of the 
ini of the upper surface. Tlu* thin membrane which covers the under 
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Fig. 1. — Egg of . 1 /<."•<//, Thee. 

.-urfacc of tlie ovum, except over the. area occupied by the float-, ha- a ret undated 
pattern. The Heats are ohlong in shape and extend over the middle two-thirds 
nf the length of the ovum ; each float has about twenty corrugations, Length 
of ovum, 0*45 nmi. 
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Fig. 2.— Newly hatched larva of hwlhihM, The-*. 

The Newly Hatched Larva (fig. 2). 

Head. The inner anterior elypeal hair js long and stout : the outer elypeal 
hail is very short, only about one-sixth the length ol the inner ; the posterior 
•lypeal hair is placed far l>ack, midway between the anterior elypeal hairs and 
the row of frontal hairs. As in most newly hatched ^inuphclcs larvae, all tlie 
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clypeal hairs arc? .-imp]*?. Thorax. On the thorax are borne four pairs of simp],, 
leaflets, precursors of the stout feathered hairs and palmate hairs of the m-, ri . 
mature forms. Abdomen. Simple leaflets are borne on the third to several, 
segments inclusive, that on the seventh being much smaller than the others. 



Fig. 3. — Head and thorax of mature larva of A no pit etc* tenmihUus. 

The Mature Larva (fi«r. :{). 

Head. The inner anterior clypeal hairs are placed about one-third the bread tit 
of the head apart, they are long and stout and with the higher powers of tin 
microscope are seen to he finely pinnule (fig. 4c/) ; the outer clypeal hair i> 
short, only about one-fifth the length of the inner and is seen with difficulty 



I* ig. 4. Larva of Anophtlrx iey*1bUns 1 Tlieo. : (o) inner anterior clypeal hair ; (b) palmate 
hair of sixth abdominal segment ; (<*) leaflet of the same palmate hair. 

in the living larva — it is a simple hair : the posterior hair is placed far hack 
and is simple. The body of the antenna is thickly beset with small spines 
and carries a tiny simple spicule on its antero-lateral aspect, about one- third of 
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I ] ell gth from the base ; the basal hair is branched. Thonu. In addition 
,l,e usual stout feathered hairs and bristles, the dorsum of the thorax carries 
i-iir of palmate hairs, each whorl heing composed of seven narrow lanceolate 
Pallets Abdomen. Palmate hairs are borne on the third, fourth, tilth, sixth 
and seventh segments ; on the first four of these segments the leallet- are 
! mad (fi<»s. 4 h and c) : the average total length of the leatlets on the mid 
lidoininal segments is 0'05,5 mm. : the average relation of the filament to total 
l.ir'th of filament anil body of leallet is as 1 is to 4: the indentations at the 
l,wo of the filament are minute : on the seventh segment the leallets are 
narrowly lanceolate. The spiracle comb usually carries four large and six small 
.,.ine-like processes, none of which are toothed. 

\mon«' Malayan species the mature larva id Aiw/'lnles less. llulas most nearly 
resembles that of A iio/ihe/is hochi. Until are peculiar in the extreme shortness of 
the outer anterior clypeal hair, hut the inner anterior elypeal hairs are placed 
farther apart in hue hi than in teissi’llnlun, and Iwelti carries a pair ol palmate hails 
mi the second abdominal segment which (rsm-llai ns does not. 

The Pupa. 

The pupa of this species is without any distinguishing feature. The first 
abdominal segment carries the usual pair ol Ian-like intis ot branched baits. 
Small lateral spines are present on the Imirllt to seventh segments, 

I am indebted to my colleague, Mr. K. W. I’, lair, for the drawings accom- 
panying this paper. 




THE MYZORHYNCIIUS GROUP OF ANOP1IELINE MOSQUITOS 

IN MALAYA. 

By C. Strickland, M.A., B.C., Cantab., 

Travelling Medical Entomologist, Federated Malay St tit vs. 

The object of the present paper is to make some remarks about certain of (lie 
•pieies anti genera mentioned in Leicester s ‘Monograph id tin* Culieidae of 
Malaya (190K), together with certain related species described by other authors. 
I have paid special attention to Leicester s work because it remains the standard 
book of reference on the mosquitos of Malaya. 

The species that will be dealt with arc the following : — asintica, stunts is, 
itnnitlaris, Ml Hilt M$) vaults, bavbirost ris, autbrosus, pafflitiivmtiius, svparatus and 
olbotaeniatus, which have all been mentioned by one author or another as coming 
from Malaya. The genera which I propose to discuss arc Myiorhgnvltus, 
l. < >p ftos celt i mg in , ami Patagutmyia. 

The Validity of the Species.* 

1 he validity of asiuttca, barbirostris , utnbrv.sus, and sinensis is not disputed ; 
hut concerning the others there has been some doubt and a review of the subject, 
Beilis desirable. 

I. Paeditac niatus, Leicester (1908). Concerning this species it must be 
remarked that its sponsor, after weighing all the evidence, dismissed tin* doubt 
that it was not a distinct species from sinensis : he said, ** The larvae differ 
constantly from those of M. sinensis. In the larva of M. sinensis each frontal 
hair consists of a short thick stem supporting numerous still' bristle-like hairs, in 
M. jmlitav niatus it is formed by a long thin stem which splits into a few, live or 
d\, fine hairs”; and of the adult fly he said, “The wing sealing also differs from 
that of .1/. sinensis, as it is much darker and the. c ontrast of the two colours is 
more pronounced, and the lateral scales arc broader. The posterior cross-vein is 
much nearer the median in M. sinensis than in this nuisijuito and again, Lt In 
'in> nsis the yellow scaling of the wing predominates and the brown scales arc 
more or less collected into small spots, while it is exactly the reverse in 
fflitaenintus,” 

Now these are definite enough arguments, yet dames and Stanton (1911) do 
ml answer them, but on the ground that the leg-banding of sinensis (sensu 
Leicestcri) is very variable and that therefore the broad leg-bands pandit <i< niatus 
might be an extreme form of the log-bands of sinensis, they reject part l it ae niatus 
as a distinct Malay species. If only the Hy itself bad been concerned Leicester 
himself would have probably called it si tint sis, for he said, “The real reason for 
separating them is the differences in the larvae.” 1 agree ; for although the 
distinctive wing-marking of pawl itaen iul t/s and si urn sis mentioned above, 
' v hich is given by Leicester, is certainly often seen, yet every intermediate type 

% The validity of the species is here considered on morphological grounds only. 
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can be found. In one undoubted paeditaeniutus in my possession the wing-mark- 
ing was even the exact reverse of Leicester s description, the wing-scaling hr-., 
largely yellow with brown spots ; and I have often seen sinensis with the scaling 
of the Willi'S very largely brown. The position of the cross-veins is quite a- 
variable also. The broad golden leg-bands of parditmmiatna are again, as Jam.;, 
and Stanton also say, connected by every type of intermediate form with tho-cof 
sinensis. The costal spots are the .ami in both species, and the apical fringe 
spot varies from a size similar to what it is in nmhrosus to a broad band visible 
to the naked eye, and this is not correlated at all with the amount of leg-banding. 
We must therefore conclude that on morphological grounds it is impossible t. 
say that pneditaenitilns, if the imiti/o only is considered, is a distinct species. 

We are then confronted by the dillieulty that although the imagines of the two 
species run into one another, yet only' two types of larvae are known, according 
to Leicester, one of which produces his pneditnrnintus fly and one his sinensis. 

Now if these larvae are really distinct and no intermediate forms exist betwe. n 
them, it is enough reason to establish the validity of two species, even though tin* 
imagines cannot be distinguished. l>ut 1 surmise the as yet undiscovered 
existence of larval intermediate forms which perhaps produce the ft y inter- 
mediate forms which Leicester has not described. 

Leicester’s observation at any rate shows an interesting correlation between 
larval and imaginal structure of extreme forms within a species. If he had net 
stated that this correlation of structure was constant, yve might have explained 
his observation as illustrating the larval variability which .Stanton (1911) hit- 
found, hut weighing all the evidence, f think that yve arc justified in assuming 
that pneditimiintns is the same species as sinensis. 

II. Annularis , Wulp(lK84). [t is perhaps unnecessary to mention this specie., 
as it has been generally regarded as synonymous yvith vaults. 

III. I 'units. Walk. (1 Stitt). This species appears in Theobald (1903 and 
subsequently ). but no yvriter on Malayan Anophelincs lias mentioned it. kortn- 
corresponding to Theobald’s description certainly occur, but they arc not distinct 
trom sinensis, being connected by every possible intermediate form, and the 
species must therefore be sunk. 

IV. Minttlus , Tlieo. (1903). The same remarks apply to this species as in 
vanns, and it cannot therefore stand as a distinct species. 

V. .U/ndtten iut ns, Then. (1903). Theobald, Leicester, and Alcoek, all give 
this as a distinct species, hut James and Stanton, alter saying they have not ruvti 
it, do not give it a place in their list of Malayan Anoplielines. However, it i- 
perfectly distinct, and [ have never seen intermediate forms between it ami 
ifinbnmiis, its nearest relative. Besides myself, Dr. Watson of Klang, b.M-S.. 
has seen it on several occasions. 

VI. Sepantlns, Leie. (1908). Leicester gave definite reasons why he thought 
this a distinct species from sinensis. He said u Tlie points of distinction seini 
constant, the brown mesonotuin, white apical palpal joint, and predominant yellow 
scaling distinguish it.” James and Stanton later endorsed this view, hut 
Leicester’s reasons, as a matter of fact, are not very satisfactory, for the points 
of distinction from .sinensis given by him seem to be rather points of resemblance 
to his own description of sinensis : although in another place he says, Hn? 
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mosquito has no ventral so ale-tuft, which is mu* of the marked eharactcn-tics of 
, m *mbers of this genu*, including si urn sis." Certainly sinmsis {.<>,. rotricto) 
ha« also a brown mesonotum, white apical palpal segment, and predominant 
vellow wing-scaling, so the only point of dill'cronce apparently remaining i> the 
ventral scale-tuft. Now, concerning this, it is true that forms without au\ ventral 
scale-tuft arc very common, but forms with every intermediate tvpe of structure 
het wee it them and sinensis exist, and I therefore think that s»y» nrutus is not a 
distinct species from sinensis. If it is, 1 do not know where t In* line can he 
drawn in practice. Leicester himself said that it might he a variety of sin, ns is : 
hut I do not think that a collection of forms connected with a species hv a whole 
-erics of intermediate types should be even called a ruriet y of the species, which 
implies a distinct group. The scaling of the last segment of the abdomen is not 
important specifically. I have seen undoubted sinensis (m nsn r, strict a) with, or 
without, scales on the dorsum also of the last segment, and also specimens hied 
nut from the same pond and killed immediately, one with a heavy ventral tuft, 
one with only a few scales in the tuft, and one with no tuft at all. There could 
he no question of the tuft having been rubbed oil', for the speeimm> were in a 
perfect condition otherwise,* and these forms with only a few scab's in the ventral 
tuft are common enough. 

In fact, it only needs a mouth or twos work with so-called sinensis, annularis % 
cauits, i u/etl it a en inf us, sc pa rat us, and miuntns. to prove that it is inipo»**ih|e to 
separate them up into morphological groups. I therefore recognise only tin* 
following as valid speeiest ' — fnt rhirosl ris, sinensis, umbrosus^ nsioticn, and 
nlfmtucnialus. 

The Generic Grouping. 

With regard to the generic grouping of the live, species which w<* have 
eunsidered valid, it must be remarked that Leicester named asiatim a 

le>i<husvefonttji(t, and referred the other four species, sinensis, harbirnsf /•/*, umhro- 

S and alhotaeniutus , to Myzorltynch ns. However dames and Stanton ( 1 !M 1 ) 
placed nmbrosus in the genus Patayiamyi this genus having been created by 
»bitiies and Liston for species such as umbrnsns and allmtaeniai us which have 
patagial tufts, but have no ventral tuft on the eighth abdominal segment. It. 
inav certainly be possible that a distinct group exists in India ul these mosquitos, 
hut in Malaya these are united to the forms known to dame- and Li.-ton as 
M,, znrhynefuts (which have a ventral abdominal tuft ) by a whole series ol 
anneetant forms. For example: — 

(1) sinensis is represented here by specimens which have or have not the 

ventral abdominal tuft ; 

(2) barbirustris has likewise occasionally forms with or without an abdomi- 

nal tuft ; 


* I have* had a barbtr oslris with no ventral tuft on the eighth segment, hut with small tufts 
1,11 the other segments. 

r A new species, which I have not soon, has just been described ill the Journal of the London 
•S;bool of Tropical Medicine. 
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(3) nmbrosus has sometimes its last abdominal segment clad with scales, ami 

it is therefore not improbable that occasionally these take the form 
an outstanding tuft ; 

(4) burbiriulris has sometimes a series of ventral tufts, a fact indicating 

that the presence or not of such scales is not of much importauix- 
phylogenetically ; 

(5) the females only arc ever tufted, the males cannot be grouped into 

genera morphologically except hy reason of their relationship to the 
females. 

In short, species which arc placed by James and Stanton (1911) into tw 
genera have forms in Malaya which rim into one another, and it is impossible to 
distinguish two distinct groups of them. 

Similarly we have evidence that tin* genus J.uphusrelomyin is the same as 
Myztirliyni-ltiis. Alcock ( I tJ 1 1) came to the conclusion that this was so, and re- 
ferred {ixiuticu to his siibgemis J lyzoi'liyitrlma, Now l,uphwicelontyui. is distinguished 
from Alyznrfiyiirln/s hy the presence on the femora of the outstanding tuft of scale' 
in the former which is absent in the latter, as well as scales on the dorsum of the 
last abdominal segment, supposed to he absent in Mysorhynrhns. lint — 

(1) I have found a burbirostris with tufted femora as in asiatica ; 

(2) I have found specimens of nmbrosus and burbirostris with the lu.-t 

abdominal segment clad with Hat scales, which is one of the main 
points of the genus J,opfuscc/oinyia ; 

($) the wings of all the species placed in Lopkoscclomyia or Myzurhyndtus 
are marked in a strikingly similar manner ; thus the costa has nearly 
always two golden spots or rudimentary spots, one at the junction with 
the, subcostal and one at the junction with the first longitudinal vein ; 
the first of these nearly always involves the. first longitudinal, while 
the second nearly always involves the upper branch of the second 
longitudinal ; the lower branch of the second longitudinal has abu 
nearly always an area of light-coloured scales and the wing-fringe has 
always a golden spot opposite the junction of the third long vein ; and 

(4) LophosceUnnyia has patagial tufts like Myzorfiynchus, and its clothing 
of hairs and scales is essentially similiar. 

1 conclude therefore with Colonel Alcock that Tjvphostelomyia is not distinct 
from Myzorhynvhus, and that the live species sinensis, barbirostris, ambrasut, 
alhotaeniatns, and asiatica form generically one group. 

1 note that Colonel Alcock on the other hand would not divide up tin* 
Anophelines into groups at all, lmt, would call them all Anopheles, Hut the 
species here discussed form such a well-defined group that I think myself that it 
would he * defeating the humane objects of a natural classification’ not to knit 
together under a separate title obviously related forms such as these, and 1 
therefore suggest that the genus Myzorhynchus do stand. 

The Morphology of the Species. 

In the descriptions which follow, the imagines only’ are concerned, as the 
morphology of the other stages has not been considered, and the plan adopted 
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will be to give, after making a few preliminary remarks, (1) a ‘ definition ' of 
tlie -pecies in as simple terms as possible, which will be exclusive (in Malaval 
fur the species under discussion : (2) the general naked-eve appearance : and 
ti n ill v (3) the complete revised description. 

Myzorhynchua sinensis, Wied. 

Hr Marks. The wing marking has no speei lie ebaraeter except the two costal 
,nots and the apical fringe spot ; the abdominal ventral tul’t is not a speeilie 
ebaraeter. 

Definition. Mosquito with banded palps and not more than two costal spots. 

So hnl-cyo appearance. Dark brownish black mosipiito without ulninnslv 
dappled wings ; its palps not half as wide as the bead. 

Description. Head: on the vertex a tuft of long white scales projecting 
forward, on the occiput a patch of bluish white upright scales, on the nape and 
cheek dark brown upright scales. Palpi with lour narrow bluish white bands. 
Proboscis all black. Thorax clad with long golden hairs : patagia with a dense 
cockade of palisade scales. /JV/n/x (dad with dark chocolate-brown, golden and 
creamy scales; the costa with brown scales broken by two golden spots, one 
where the subcostal vein joins the. costal, and one wln-re the lirst longitudinal 
meets the apex ; the wing-fringe golden at a spot at the apex. /.,•</.< dark brown, 
except for golden banding at the articulations; the extremity of (lie tilth tarsal 
segment dark brown. Alntomm dark brown, clad with long golden hairs. 

Myzorhynchus barbirostris, van der Wulp. 

Itioiorhs. I have found this species without a white spot in the wing-fringe 
opposite the lower branch of the fifth long vein, so it can no longer be. considered 
that this character is specific. T have also found specimens without a ventral 
abdominal tuft on the eighth segment, and it is almost certain that the tuft in 
these specimens had not been rubbed off, because on each id tin* other abdominal 
segments there was a small undamaged tuft ol black scales. I thought at first, 
that these represented a new species, but the large black shaggy palps, and llm 
white spot on the wing-fringe, so common in lids species, could not be. dis- 
regarded. 

Definition , Mosquito with black palps, more than hall the width of the bead 
at their base. 

Xiihnl-ei/e appearanre. A black mosipiito with very heavy moiil liparls. Wings 
not dappled. 

Description. Head: tuft of long scales projecting forward from the vertex, 
behind this a few dirty white upright scales, and the rest of the bead with black 
upright scales. Palpi all black, clad with scales which arc particularly long at 
tile base and can usually be seen discrete. Proboscis black-scaled. Thorax: 
protboracic lobes with a cockade of black palisade scales ; mesonotum clad with 
pale hairs, a tuft of long narrow white scales projecting over the neck, and a tuft 
of black scales on each shoulder over flic patagia. YVimjs clad with black scales, 
with yellowish scales mostly over the posterior veins ; the costa with two golden 
spots, one where the subcostal vein joins it, the other where the first longitudinal 
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joins the latter, involving also the upper branch of the second long vein ; the 
fringe with a small golden spot at the apex, at the junction of the third vein. 
J*cg& very narrowly bunded at the articulations \ fifth tarsal segments black. 
Abdomen black, with dark hairs. 

Myzorhynchus umbroaus, Theo. 

Remarks. Or. Watson, of Klang, has found a variety of this species charac- 
terised by two costal spots, but. the examination of a large number of specimens 
of the typical form and of the variety has shewn that the two types are united 
by annectaiit forms. The asserted absence of all scales on the abdomen is not u 
specific character, for f have seen specimens with t lie last abdominal segment 
covered with black scales on the dorsum. 

Definition. Mosquito with black palps less than half the width of the bend 
and with the last tarsal segment of the hind leg black. 

Naked -eye appearance. A blue-black mosquito without obviously banded leg®, 
mi l the mouth-parts not heavy in appearance. Wings not dappled. 

Description. Head: a tuft of long white scales projecting forward over tie 
ely pens from the vertex, behind this a triangular patch of bluish white scab-*, 
and elsewhere clad with dark brown upright scales. Palpi and proboscis all 
black. Thorax : profhoracie lobes with a large cockade of clavate scales: 
niesonotum elad with pale golden hairs, a tuft of fine white scales anteriorly, aii<l 
below each shoulder a tuft of dark brown curved scales, thugs with a spot on 
the costa at the junction with the first long vein ; wing-fringe with a small yellow 
spot at the apex, otherwise black, Tegs minutely banded at the articulations, 
Abdomen black, with pale hairs. 

Myzorhynchus albotaeniatus, Theo. 

Remarks. Leicester’s specimens were described as having the fifth tarsal 
segment of the hind leg black at. the apex ; the specimens which I ha\c seen 
have been entirely white at that place. Another point is that the latter have all 
had an apical wing-fringe spot, which appears to have been absent in Leicester 
examples. 

Definition . Mosquito with black palps, and the hind legs very broadly banded 
with white. 

Naked-eye appearance. A bluish black mosquito, without dappled wings and 
with the hind legs obviously banded with white. 

Description. Head with a tuft of golden hairs and hail-like scales projecting 
forward from the vertex, on the occiput a few white upright scales, and on the 
rest dark brownish black upright scales. Palps and proboscis black-sealed. 
Thorax: patagia with a tuft of dark brown scales on their apices ; mesonotum 
clad with golden hairs, thugs with two costal spots, one small one at the 
junction of the subcostal vein with the costal, and one at the junction of the first 
long vein at the apex, which also involves the upper branch of the second long 
vein. Tegs : fore and mid legs narrowly banded, bind legs broadly banded uith 
white, the remainder being black ; the banding is complete on the last tar.-al 
segment and extends on to the penultimate segment distally for a third of it> 
length, the next three joints being marked by a broad band which extends on to 
the segments on each side of the joint. Abdomen black, clad with pale hair?. 
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Myzorhynchus ftsi&ticus, Theo. 

Definition. Mosquito with the apex of the hind femur elad with a tuft of long 
nit-landing black scales, succeeded by a tuft of long white ones. 

Xnkcd-ei/e appearance. The tuft of scales on the femora of this mosquito can 
t ..,.ilv he seen with the naked eye. 

p. script ion. Head with a tuft of long white scales projecting forward from 
I , vertex over the clypeus, behind this a patch of whitish upright scales, and on 
ttm occiput dark brownish black upright, settles, l'alpi clad with black scales, 
except for a few pale ones at the junction of the third and fourth segments. 
p ri vl) l( scis black with light-coloured labelluc. I'lwror : prothoracic lobes with a 
,|,.nsc tuft of dark curved scales ; mesonotum with a tul't of white curved scales 
projecting forward from the promontory, otherwise covered with sparse golden 
Irtit's. Hinas : costa with two spots, the first at the junction of the -uhco-ial 
vein, the second at the junction of the lirst longitudinal, which also involves the 
tipper branch of the second longitudinal : fringe all black, except fur a small 
vrllmv spot opposite the junction of the third long vein, laps: middle pair 
"with a patch of white scales on the apex of the femur, hind legs having at the 
apex of tlie femur a dense tuft of outstanding black scales succeeded by a lull ol 
white scales. Abdomen greenish brown, clad with numerous golden hairs. 

.S'// nnnnry. 

The following is a summary of the conclusions arrived at in the foregoing 
paper : — 

(1) the species sinensis, harinrosl r/s, umhrosus , athotarniiitns and asiolien have 

been considered valid : 

(2) the species vanns, annularis, ininntns, paeditaeniotns ami srjutrttlns have 

been rejected as invalid : 

(h) certain new characters of the valid species have been noticed ; 

(4) the descriptions of the species have been revised ; 

( u) the genus Patayiantyio has been rejected, as also the genus l.oplwseelainyin, 
both having been included in the genus Myzorhynehns ; 

pi) it is suggested that the Myzorhynehns group bums a scries sullicieitlly 
distinct from other Anophelines to make it advisable to give it a 
separate generic title. 

Referenees. 

Leicester. ‘The Culicidac of Malaya.*— Studies from Institute for Medical 

Research (1908). Kelly Walsh, Singapore, 
dames and Stanton. Ilong Kong Medical Congress Reports 0911). 

•I nines and Liston. 1 The Anopheline Mosquitoes o I India. I hacker, Spink & 
Co., Calcutta. 

Postscript. 

Since writing the above I have received a paper by Dr. A. J . Stanton (1 lie 
Anopheles Mosquitoes of Malaya, etc.’— .11. London Sell. Trop. Med. ii, 1913, p. 1) 
which bears directly in several points on the subject reviewed. 
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With regard to the validity of certain species, Stanton says anent sepamt 
that he has been unable to satisfy himself that it is distinct from sinensis, and 1„, 
has retained alholaeniaHis for the present, pending the examination of men- 
material. I hope however that I have given enough reasons above to shew f, ir 
certain that separatus is not distinct from sinensis and that nlhotaeniatu* j. 
certainly a distinct species. JTe rejects paetlilaenuitus, annularis, van us, and 
viiuulus as I have also done. 

Some points in the descriptions of the species are noted, viz., that iim/inism 
has one or two spots on the costa, and that barbirust ris has a series of small whits 
abdominal ventral tufts ; [mints with which I agree. 

lie will not discuss any generic grouping of the species, but names them all 
Anopheles, following Alcoek ; I think however that the species mentioned form a 
group quite well defined from other Anophclines and that we are justified in 
naming it accordingly as a distinct genus. 



A NEW FROGHOPPER FROM TOBAGO. 

By #T. C. Kershaw. 


Tomaspis carmodyi, sp. nov. 

Vcrv near T. naccharina , Distant. The general ground-colour is, however. 

ilirker nearly black. The ochreons costal marking <if flu* legmen terming. 

when both tegmina are closed, an inverted V-Shaped marking, is almost obsolele 
in T. rarnwdui. The other oehreous markings on the tegmina are rather smaller 
:jn ,j sharper in outline than in T. succhtirino. The chief diilerenee is in the 
harpes of the genital styles, which are longer, sharper and hent outwards in 
T. .unnodyi. Length, 3 7-7\) mm., Q 7\> -8 mm. 

Hal. Island of Tobago, B.W.I. ; on grass. 

A sketch of the genital styles of T. soerhort na and 7'. c unnodyi appeared in :t 
( ireular of the Board of Agriculture, Trinidad, March 1913. 


A RUG ATTACKING SESAMUM IND1CUM. L. 

Ry W. L. Distant. 

Phricodus hystrix, Germar. r 

Annins hystrix , Germ., in Silb. Rev. out . v, p. 134 (1837). 

I'hriiodns hystri.v, Spin., Mag. Zool. 1840, pi. 40.; Sign., Ann. Soc. Ent. Kr. (’2) 
vii,p. 327, pi. ix, fig. 111. (1849). 

>7 r iatomo desjardinsii , Westw., Trans. Ent. Soc. 1847, pi. 18, fig. h. 
r/irirndits fasr.iat us, Sign., Ann. Soc. Ent. Kr. (3) viii, p. 924 (ItiOl). 

Phricodus hystrix. Germ., is a Pentatoinid hug found in South and Central 
Africa, Madagascar and Mauritius, though in a large collection from the 
Seychelles which I recently worked out, the species was not included. Mr. I. 
Ilainhrigge Fletcher has just sent me specimens for identification from 
t’oimbatorc, S. India, and states that — “It is fairly common here at light and 
ha* also been found on Gingelly plants.” In all the large collections from India 
which have passed through my hands in preparing the Rhynehotal portion of 
the “ Fauna of British India ” this species was absent, and it is probably of recent 
introduction in Coimbatore. 

The Gingelly plant on which it was found is an oil-plant. ( Sc sa mum mihrum, 
Tumi.) and is distributed all over Tropical Africa, so that the insect will probably 
h< found infesting the leaves of that plant in Africa as well as. in India. 




SOTKS ON A KIvW P1IOTOG KAP1IS 1 LI.HSTR A Ti NG TUT. 

haunts and habits ok glossin a tauiinoiuks 
IN BO KNIT, NORTHERN NIGERIA. 

By Dn. Heuxaud Moiskk, W.A.M.S. 

(Plates XIII— XVII.) 

During a residence of a lilt!** more than two veins uwo umrA in Benin, 
.Northern Nigeria, I have investigated the haunts of t-et-e-llios there, w henever 
;lll opportunity has occurred, and I find that these Hies f.v'huioidos i>. so far 
a- l know, the only species occurring there, though one specimen of (•. ///"/■ >//<#;/* 
was captured in one place) are confined to small patches of douse junkie >ilualcd 
a 1* ni!_T the course of small rivers. 1 have now come lo know well the kind of 
••hush” where 1 can expect to find the flies, and the places where if is useless to 
f.mk for them. They are found in quite localised areas, in close proximity to 
rivers or marshes, where there is water all the year round, and where the ground 
i> covered with tail shady trees, mostly tamarinds, and thick undergrowth of 
thorns and creepers, with some ehony trees. 

I do not mean to say that every patch of hush having these characters will he 
found to harhour the Hies, for 1 have examined manv such places witlionl finding 
them. But the possibility that the ehony tree* are in some way a factor de- 
termining the presence of the Hies has often forced itself on my attention, for they 
are invariably to he found in the *• h Its," and I hav<* never found the. Hies in any 
locality devoid of them. It is true that these irccs are not the only kind common 
to all the belts, but, whilst engaged in discovering the natural resting place <d the 
lhc<. I noticed that they were most frequently micii renting on the under side of 
-mall ehony shoots close to the ground, These ground shoots have small hori- 
zontal branches, devoid of leaves except at the tip. and it is on the under side of 
die-c horizontal twigs (as well as on little horizontal thorn twigs) that tic Ihes 
• 'line to rest. Also, in one. experiment, I observed a fly trying lo in-«Tl ds 
proboscis between the hark and wood of a broken ebony twig. 

Iwo of the photographs (Plate xiii) show living specimens of (>. Itulunonl- s tn 
•ueli a position of rest. These? were obtained in a small ** bell at Bcllnram. near 
1 1 < j idam, previously described ( Bull. lint. Res. iii. Ibl2, p. 1 1).>).A he characteristics 
of which are shown in the accompanying photographs. 

Another noticeable feature of all the belts 1 have examined is the large, 
number of warthogs to be found in and around 1 hem. hut whether tin -c animals 
have anything to do with the occurrence of GVe.w/m htrhnwufv&y I cannot at 
present say. 

In a future experiment, I intend to cut down the ebony trees old \ in a belt, 
and >ee if this will aileet the presence of the flies. A previous article described 
{lor. rtf.) how the complete disappearance of the 1 1 i < * - was brought about by clearing 
the whole of the uudergrowth, leaving the tall shady trees standing. 





Specimens of Clossina taehwoides photographed in the natural position 
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Views in the taehwoides fly-belt at Bellarain, near Ceidam, Bornu, showing the 
general nature of the vegetation and the dense thorny undergrowth. 








Ebony trees, the most characteristic feature of the ily-be'.t ; the surrounding 
scrub has been cleared. 








The River Wobe, which flow;; in close proximity to the Ucllurum fly belt. 



A view over the open Wobe valley from the edge of the belt. 
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Tin- thanks of tlu* Imperial Bureau of Kmnmolnjrv are duo in ilio following 
uilrineu. who have kindlv present eil collections of inserts (received between Im 
. l.eiuarv ami 31st March, — 

*Dr. W. M. Aders : — 1*29 Tabanklae. I II ippnhoscid. 4 Oe*trid hm:\e, 
73 other Diptera, 31 Coleoptera, 33 II vim imptera. 11 Lcpuh>ptor;i. 

4 A no plum, 25 (imieitlae, SO Aphiiliiluo, 27 other Hhyuehota. ami 
3 Orthoptera : from Zanzibar. 

Dr. C. II. Allan, W.A.M.S. : — 39 'I'nbamts ami 1 (*lo.<sintt fusva : Irotu 
Sierra Leone. 

Mr. K. *1. Anderson: — 3 'f 'aba tin** 2 (Uotsina, 3 C'oleopu-ra, and 2 
Rhyneliota ; from Boonso, Ciold Coast. 

Dr. H. E. Ar buckle, W.A.M.S.: — 11 Culioidae. H J'u/nf n M>, l */> 

nu/rn, ‘21 other Dipt era. li Coleoptera. I> 1 1 vmciiuptcra. 2 l'lani- 
peimiit, d Rhynehota. and one Onliopleron : from Sierra hwnie. 

Mr. Fj. lhtllard, (iovennnent Entomologist : -S Simnlimn, 1 Ttiininn-, 

I Stytfrromyitt, 8 Taehinidnr. lit) Coleoptera, ttml 1 lehi.euiiioiiid : 
from Zomba, Nyasahunl. 

Mr. S. Bhugwat : — 1 Ittrva o I (,'vrtlylu/iin : Irom I'gaudu. 

Dr. C. W. S. Boggs. W.A.M.S. : — I 7 '■/ to n 1.0 e/e/ ruj u Uif, :lt) ( i lussni<t, 
1 Sfuinuxy.< culrtl ri i u s, 1 llijipulwsfii intti'ithi/tt , and 1 l teada ; lion) 
Ashanti. 

Mr. G. E. Bodkin, Govwvmnent Ecottoinie Biologist : -2 < 'lin/sa/f 

10 Tahinin/, 150 other Diptera. d(S Coleoptera, and I Bhynrhota ; 
from British Guiana. 

Mr. John II. Bovell, Superintendent ol Agriculture: !• ( oc.einellid 
beetles and 3 larvae, 2 Co-dd moths, and (i speeies of Cneeidae : 


from Barbados. 

Snrg-. General Sir David Brnee, C.B.. F.K.S : ~7* Cnalaya.i.m and 11 
other Diptera ; from Nyasahunl. 

Dr. H. Bury, M.O. 187 Cnlicidae. 2 Tahnaus, and 2 other Diptera : 
from Fort Johnston, Xyasaland. 

Mr. D’Kmmcrcz de Charmuy. Goventment Entomologist : t Melo- 
lonthiil Beetles infesting sugar-cane ; from .Maori! ins. 

Dr. Andrew Gonna). W.A.M.S. : — 154 Cnlieidae, lid Culicid larvae. 


1 Cimieid ling, and 27 Si])honaptera ; Irom Aee.ru, Gold ( oast. 

Dr. J. Currie, W.A.M.S. 20 Coleoptera ; from Ibadan, Southern 


N igeria. 

Mr. C. M. Dobbs, District Commissioner:— 2 Cnlieidae, x Stnmaxys, 
2 A uc/mmitiij/w, 02 other Diptera. 40 Coleoptera, lib Ilymci.nptcra, 
1 Moth. 1 Chrysupa, K Orthopiera, Hd Khviuiiota. 1 Dragonfly, and 
1 Tick ; from Iverieho, British East Attica. 

Dr. D. Drew, M.O. 4 Cnlieidae, 2 Tahanns, 27 C lamina, 1 Aar.hmv 
rnrnyia, and 4 Bombyliidae ; from South Nyasa, Nyasaland. 
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COLLECTIONS liKCKI VEIL 


Or. K. Drummond, M.O, — 1 Jhtcmntopotu noirtans, 3 'Pitbunn*. ' i . „ 
Glossinn morsitans, and 120 other Diptera; from N yasaland. 

Dr. II. Lywlliurst Duke, Tempy. M.O . 5 Tubunus ; from Uganda. 

Mr. Geo. W. Evans, Department of Agriculture A number 
Coccidae ; from British East Africa. 

Mr, T. V. Fox, Assistant District Commissioner: — 3 'Cabanas thorm-uu ■. 

and 1 1 1 Glossinn : from Acholi District, Uganda. 

Mr. Claude Fuller, Provincial Entomologist: — 14 Moths and In 
bugs ; from Pretoria, Union of South Africa. 

Dr. Lewis II. Gough, Government Entomologist : — (i Lepidoptem. 

Icliueumonidae, and 6 Braconidae ; from Egypt. 

Mr. C. C. Gowdey, Government Entomologist : — 271 Diptera, 1 1 Siphi.j;. 
aptcra, 828 Coleoptcra, .739 I Ivmenoptera, 34 Lepidopnr.,. 

7 M ynnelconid larvae, <>H> Orthoptera, a number of Coceidae, 
other Kliynchota, and 13 Ticks; from Uganda. 

Mr. P. Leelimere Guppy, Hoard of Agriculture, B.W.I.: — P:ir;idii<- 
Hyinenoptera (Mymaridae and Chalrididae) : from Trinidad. 

Dr. II. F. Hamilton, W.A.M.S. : — 193 Culicidae, 2 Cuban ft ,*•. > 
(i loan inn louf/ipalpis, 2 Glossinn pupae, 12 other Diptcrs 
3 Hyinenoptera, 2 Lepidoptera, and 4 Orthoptera ; from Wcshian^. 
Gold Coast. 

Dr. II. Ilearsey, P.M.O. : — 1 Tahauid. 4 Darns, 4 Drosophila, a»<l 
32 Galerucid Beetles : from Zomba, N yasaland. 

Dr, A. D. P. Hodges, P.M.O. : — (J Culicidae ; from Uganda. 

Imperial Department of Agriculture, *B.W.I. : — 178 Coleoptcra, v 
Coleopterous larvae, and pupae, and 3 Hyinenoptera (Polish's)'. 
from British West Indies. 

Mr. G. P. Y r . . lervoise, District Commissioner : — 40 Anopheles Mosquito* : 
from Uganda. 

Mr. II. L. Jones, Chief Veterinary Surgeon 38 Glossina , 1 Cuhana». 

and l Pnnyonia : from Portuguese East Africa. 

Mr. Harold II. King, Government Entomologist : — 4 Culicidae. 4" 
Dhlebotomus, 2 Chn/sops, 4 Glossinn, (i other Diptcra, 3 ColeopK'm 
and 13 Moths ; from the Anglo-Egyptian Sudan. 

Mr. F. A. Knowles, Provincial Commissioner : — l>7 Ticks ; from Uganda. 
Dr. Kobt. E. McConnell, M.O. 93 Culicidae, 1 Chrpsops, 93 llacmatopouu 
U> 7 'alnutus, 87 Glossina, 8 Stotno.rys, 10 Gppcrosia. 3 A uch me root if im 
2 Wppohosca , 40 other Diptera, 3 Dipterous puparia, 1 Flea. 
Coleoptcra, 13 Hyinenoptera, 28 Lepidoptera, 1 Ant-lion. 14 
Kliynchota, 2 Odonata, 3 Orthoptera, and 1 Centipede ; from 
Ankole, Uganda. 

Dr. C. II. Marshall, M.O. : — 12 Hannatopota , 4 Cabanas, 11 Glossam. 

and 13 other Diptera ; from Uganda. 

Dr. J. G. Morgan, M.O. : — 1 Ilaematvpota , 12 Glossina, 6 Aucluneronu/oi. 
67 other Diptera, 6 Anoplura, 2 Coleoptcra and 38 Ticks ; from 

N yasaland. 
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Mr. S. A. Neave : — 3,063 Ilymenoptom, 16.835 Ooloopteni, 5,416 
Rhynchota, 12 Odonata, and 68 Orthoptera ; from Uganda : and 
40 Chrysops , 196 IlnrinatopoUi , 63 Tn/mniig. 190 Asilidao with prov. 
399 other Diptera, 958 Ilymcnoptera. 2.886 Coleoptora. 1.353 
Lepidoptera, 8 Trichoptcra, 2 Planipcunia. 534 Khvncliota. 11 
Odonata, 3 Plecoptera. 4 Ephemeroptera. 495 Orthoptcra, 174 
Ticks, and about 31) I.-opoda : from Mlanjo. Nyasaland. 

I)r. J. E. S. Old, M.O. : — 2 Culieidae. 70 Tabanidac. 2 St mimws. 
20 Ilippoboscidac, 6 Oostrid larvae, 150 other Diptera, 30 Coleo- 
ptera, 1 Coleopterous larva, 30 Ilymcnoptera. 30 Lepidoptera, 

1 Lepidopterous pupa, 10 Myvmeloomd larvae, 50 Uhyneliola, 
13 Orthoptcra, 2 Centipedes, 547 Ticks, 1 ! Spiders, 3 Scorpions, and 
a lat *ge number of intestinal Worms ; from Nyasaland. 

Lieut. G. St. J. Orde-Browne, Assistant District Commissioner: — 1 
Mosquito, 24 other Diptera. IS 1 1 vmenoptera, 5 Coleoptera, 

2 Rhynchota: from Mmlm, British Hast Afriea. 

Dr. d. S. Pearson. W.A.M.S. : — 4 Culieidae. 78 7 'uha /nts. and 2 Ghntsimt 
fnsca ; from Sierra Leone. 

Miss Muriel Robertson : — 12S Rhynchota : from Mpumu. Uganda. 

Mr. P. If. Ross, Government Bacteriologist: I ( > I v. < am u pulliAipra : from 
Kibwe'zi. British Pas! Africa. 

I)r. J. O. Shireorc, M.O. : -Type of Gloo-inn morsitana* var. pnrtufnra \ 
from Down district, Nyasaland. 

Dr. das. J. Simpson : — 4 Simuliutn , 17 Culieidae, 2 / InnnntojHtta . 4 I'uha- 
nvs, 7 Glo axiiia, 2 -S 'tonwxi/a. .‘13 other Diptera, 1 digger l 1 lea, 3 
Coleoptora, 84 Ilymcnoptera, 50 Le])idoptera, a species of Coeeidne. 
15 other Rhynchota, 26 Orthoptcra, 72 Odonata, and 5 Ticks : from 
the Gold Coast. 

Dr. IT. S. Stannus, M.O. : — 14 Sinmhum and 1 \ larvae and pupae : from 
Zorn bn, Nyasaland. 

Mr. F. W. Urich, Entomologist to the Board of Agriculture : — 3 Weevils, 
19 Coccinellidae, ami cocoa-tree twigs attacked by Scolytid and 
Longicorn Beetles ; from Trinidad. 

Dr. B. L. van Someren, M.O. : — 4 Culieidae, 4 -S Uouu».nfs % 2 Ifip/>ofwsr<i 9 
168 other Diptera, 25 Tf vmenoptera, and 52 Rhynchota; from 
Nakuru, British Past Africa. 

I)r. d. Y. Wood, W.A.M.S. : -34 Glossinn and 6 other Diptera; from 
Sierra Leone. 

Mr. R. C. Wroughton: — 1 Culicid, I 7 ’'itbamts, 3 Ilippoboscidac, and 
178 other Diptera ; from Natal. 
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IV. SIERRA LEONE. 

By ,!as. J. Simpson, M.A.. D.S< . 

/ 17 /A (/ iStup showing the distribution of Glossina and Sitrjdmt Sivhnrss. 
1i) photographs inf the Author.) 

(Plate* XVIII.— XXII. > 
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Introductory. 

The following report is the fourth of a series dealing with llic* blond-sucking 
insects which arc or may be implicated in the transmission oi disease in man and 
other animals. The previous reports have appeared in different issues of ibis 
Bulletin* and should be consulted in conjunction with this, as many aspects of a 
general character, which are equally applicable to all West. African Colonies, 
turn been discussed there and need not therefore he reiterated here. 

The aims of the author and the methods adopted by him have also been given 
in considerable detail in the introductory chapter in the Southern Nigeria report 
and call for no further comment here, hut. the following paragraph fiom that 
report may serve to give some idea of the nature of what follows. 

“The main object of the writer in order to further this investigation .... 
"ii*S therefore, to make as extended a tour as possible, visit the various stations, 

* I. Gambia, Vol. II., pp. 187-239. 

II. Northern Nigeria, Vol. II., PP- 301 -350. 

III. Southern Nigeria, Vol. III., pp. 137 -193. 

(3234ft — 2.) Wt. P 12— 42. 1KM>. • 11,13. D k S. 
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and so come in contact with those already interested in such work, or, by explain, 
ing the aims and methods of the Entomological Research Committee, to se«mv 
the co-operation oE those who might he persuaded to aid in the scU*mj 
C onsequently, it was impossible for the writer to do any actual experiment 
work or devote any time to the study of life-histories or such-like investigaiiMn. 
in any special locality. The report must, therefore, be considered as a grm-t 
geographical survey, and taken with other notes and papers published ... 
forms a resume of recent work. Further it is hoped that it may serve to di<- v 
not how much, but how little, is known of ibis aspect of the subject.'’ 

The Colony and Protectorate of Sierra Leone was traversed by the writer 
from March to November 1912, and the report, therefore, deals mainly with 
observations made during that time, but incorporated with these are the re-nit- 
obtained by other officers, chiefly medical, stationed in the Colony, to whom ih«. 
thanks of tin* Committee are due. 

The table of contents shows the general arrangement adopted, but a few wm-.h 
are necessary in explanation of this. I have laid great emphasis in pivvion* 
reports on the factors which influence the distribution of the vuiious bloo-l- 
Hiicking insects, and have shown how geographical situation, various topograph- 
ical features, climate, rainfall and humidity, the length and duration of the w. < 
and dry seasons, and the various type* of vegetation all have a hearing cm -ucli 
distribution. In this report. I have also added two short chapter* dealing with 
these aspects in Sierra Leone. 

The arrangement of the material in the narrative always presents diflicultio. 
It is obviously out of the question to discuss the various political divisions, a- 
these arc purely arbitrary and in no way connected with this subject. In the c;m 
of Sierra Leone the various routes adopted were chosen so as to follow as far a* 
possible the different river systems, and consequently the narrative follows nmiv 
or less closely the order in which the different regions were visited. With da* 
aid of the appended map, any one desirous of doing so may easily collate all tin* 
information available for any particular district. 

A list of all the blood-sucking insects and other arthropods so far known 
from Sierra Leone has been drawn up for reference, but it must be noted that 
several new species await description, and doubtless further research will 
add more. 

A map lias been added showing the distribution of the various species «i 
( rloss/nrr . and the route followed by the author has been indicated so that it will 
he easy to locate any place mentioned in the text, h might he noted that a 
large number of villages not shown on the original map ((J.S., Cr.S., no. 2 gs*Ji 
have been added in red. 

Sufficient has been said to indicate the lines along which this report wa ; 
possible and on which it has been framed, audit is to be hoped that this resum<‘ 
of work done may help to stimulate others to an elucidation of the important 
hearing of insects in relate^ to disease, to indicate lines along which such work 
may be most profitably accomplished, and to point out the means by which tlie-e 
pests may be diminished in number, and, if possible, eventually abolished. 
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I. Geography op the ('oloxy and Protectorate. 

,1.) position and Extent. 

The colony and protectorate of Sierra Leone lies at tin* extreme western end nf 
the Gulf of Guinea and, with the exception of the Gambia, is the most westerly 
British possession in West Africa. It is very irregular in shape, but roughly 
hexagonal; its extreme depth north and south is about 21<) miles, and the 
extreme breadth east and west is roughly 180 miles. The coast-line runs 
irregularly in a north-westerly to south-easterly direction i it is about 21o miles 
in length, and has its extreme limits on the seventh and ninth parallels north of 
the equator. The total area is approximately 32,000 square miles. 

The population of the colony is estimated at 77,000; that of the protectorate 
at 1,000,000. The Peninsula of Sierra Leone, on which I ' reel own stands, 
together with Sherhro* Island, Turner's Peninsula, and a number of small 
islands, of which the most important are the Banana Islands near rite town of 
Kent on the Peninsula, the Turtle Islands off Sherhrn' Island, and the Plantain 
Hands near Shenge on the mainland, constitute the Colony proper. The remainder 
is known as the Protectorate of Sierra Leone. 

The Peninsula is about 25 miles in length, and from 10 to 12 miles in breadth 
at the widest part. It is one of the few points on the West. African coast where 
there is high land near the sea. It is formed by a range of volcanic mountains 
running parallel to the sea : and there are numerous high peaks, llm highest of 
which, Sugar Loaf Mountain, rises in conical form to a height oF about 
2,ui>0 feet. The mountains are composed principally of >yenite and lateritc (a 
decomposition product), and are thickly wooded. They are intersected by 
numerous ravines and small valleys, and there arc considerable tracks ot level 
ground, especially on the eastern side, where it sinks into the mainland. 

Freetown, the capital of Sierra Leone and the seal of Government., is situated 
about four miles up the Sierra Leone. River at the foot of the chain of hills 
already mentioned. If is a large and important seaport and coaling station, with 
a magnificent harbour — the host in British West. Africa ; the population being 
estimated at 40,000 natives and over 1,000 Europeans, 

Freetown holds a unique position amongst the portent West Africa from the 
fact that a large number of Imperial Troops are permanently stationed there. 
These include, in addition to a local native regiment, a West I udian regiment 
ami several hundred European troops. It is thus evident that the European 
population is augmented much in excess of that of any other town in West 
Africa. 

It has already been noted that Freetown is an important coaling station. 
Practically every' steamer which arrives there, either outward- or homeward- 
bound, takes on coal and water, and this necessitates a considerable intercourse 
between the steamer and the shore in the form ol coolie labour. Further, it 
must be pointed out that all outward-bound steamers take on native crews at 
Freetown to work the cargo at the various ports on the coast and put them 
a >1 loro again there on the return journey. The question of the intercourse 
between Freetown and the West Indies has also to he considered, when it is 
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remembered that troops are frequently transferred backwards and forward, 
between these two places. 

From these facts, it will be evident that, from the point of view of the stihj,, . 
in hand, the sanitary conditions in Freetown merit serious consideration i !; 
connection with the possibilities of the spread of insect-borne protozoal discus 

From Freetown a railway runs nearly due east for a distance of about 
miles, nearly to the Liberian frontier, while a branch railway p.\h*in|. 
northwards from lioia .function, about 65 miles from Freetown, throng 
Konielta, Roruks and Makump, where it crosses the Rokell River. 

The only other port of call for ocean-going steamers in Sierra Leone h 
Bonthe, on Sherbro* Island ; but this is visited only by intermediate and carj;u 
steamers, and its importance entomologically will be discussed at greater length 
in the general narrative. 

The configuration of the Protectorate varies much in the different localities. 
The parts on the banks of the rivers are, for the most part, low and swampy, 
while away from the rivers the country consists of low rolling downs, with ln*r«* 
and there a range of hills rising to a height of about 11,000 feet. The country h 
well watered by rivers and streams, and is on the whole fertile. 

(2.) Vegetation. 

It is almost, impossible to describe in any general way the distribution of tin 
various zones of afforestation found in Sierra Leone. I have elsewhere* given 
in greater detail the nature and composition of t'lic various types of forests, ;u)<l 
the following classification must, therefore, be taken in conjunction with what 
was stated there. 

As a general rule, it may be said that the type of forest found in anv locality 
depends greatly on the length and duration of the wet and dry scumhi* 
respectively, and on the intensity of the rainfall ; but the conditions in Si cm 
Leone have been seriously altered by extensive felling and cultivation on de- 
part of the native. Consequently! the extent of the primeval forest and of tin* 
types of vegetation which follow’ its destruction depends greatly on the density 
of the population in the various parts. 

The forest growths of Sierra Leone may be divided into : — (ft) tropical rain 
forests, (fr) savannah forests, (e) fresh-water swamp forests, (d) fringing forest- 
and (e) mangrove forests. 

If will be noted that there are no monsoon forests ; this type of vegetation i* 
associated with a fairlv porous soil and a distinct differentiation of wet and un 
seasons, with the latter more in evidence — a combination of factors not to I 
found in Sierra Leone. 

At one time the whole of Sierra Leone must have been covered by tropica, 
rain forests, but for t lie reasons given above, this type is now confined to tin* 
tops of mountains and a few isolated portions of the Protectorate. In addition 


* Bulletin of Entomological Research, Vol, 111., p. 143. 
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to these, oue comes* across a small patch near every town and village which ha- 
U*cii preserved for fetish purposes. These proves are known as the *• Bundu *' 
ami " Porro” Bush, and their sacred nature prevents their destruction. 

As the distribution of the various species of G lossinu in Sierra Leone depends 
almost entirely on the distribution of the ditleivm zones of allured at ion. it 
might he well to note briefly the regions where each t v j m* is at present to be 
found. 

i,t) Rain forests. This name is given to a characteristic tropical forest in 
which the trees reach jl height of lot) feet and over, and in which there is little 
,,*• no liana growth. Nearly one-third of the Peninsula of Sierra Leone is 
covered with forest of this primeval type, while other mountain forests are Found 
on the Kessewe Hills, Bouth-east of Yonnihanna, and on the Kagnari Hills, 
Ui) miles north of Bo (on the railway). Tlie.sc hills extend in a north-easterly 
direction for ten miles, from Mongheri to Makump. Rain forest i* also found 
on the Kambiii Hills north of Kennema (on the railway); on the Nimmiui 
Mountains around Panguma ; on the hills around Rumhnnla : on the Lmua 
Mountains (in Koinadugu district) ; also in the Gola Pores t near Darn and 
Kailaliun (Kanre Lalmn) ; and on the right bank of the Mano River near 
Bandasuiiia and Mendikama. 

(A) Savannah forests. When primeval rain forest is destroyed it is rc|>laced 
by a drier type, namely savannah forest, and thi- in turn gives way to pure 
savannah. Savannah forests are to be found m the north of tin* Ronieita, 
Panguma, and Konnoh districts, and also in Karene and Koinadugu districts. 
There we find open woodlands tvith trees which rarely exceed :to feel in height 
ami which stand at some distance from each ot lo r —tin* intervening -pace being 
covered with grass and other herbaceous plants. 

tr) Fresh- water swamp forests are composed of edaphie. forms, and occur in 
swamps and swampy places. The vegetation is diflemit froin that of other 
forests, and bamboos, wine palms (Kapha riniferu) ami serew pines (I'mnlamts 
spp.) are predominant. The ground is covered with shrubs b*rns. and mosses. 
No general idea of the distribution of these can be. given, except that they occur 
wherever there is low-lying ground and an abundance of telluric, moisture. 

(</) Fringing forests also contain edaphie forms, but not so predominantly 
as in the case of swam]) forests. They are. found along the. banks ol rivers 
in the savannah country and owe their existence to the permanent, supply 
of water. 

{•') Mangrove forests are limited to the sea coast and arc to be found along all 
the creeks and in all the rivers up to the limit of tidal inlluenec, I roin 
hreetown to Port Lokko, almost to the town of Rokel! on the river ot that name, 
to Kambia on the Great ttkarsies River, and to Waterloo, hspcrially are they 
predominant in the vicinity of Bonthe on Sherbro Island, and m the numerous 
creeks and rivers which open into this region. 

Without entering into any detail for the present, we might point out that 
(rlasgintt pal pul is is to be found predominantly in the mangrove forest, fresh- 
water swamp forest and fringing forest areas ; (». lonyipnlptx is restricted almost 
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entirely to the savannah forest ; and G.fusca to the tropical rain forest region-. 
More detailed information of the distribution of these species will, however. I,,. 
given in the general narrative, but enough has been said to show the bearing .,f 
tin* nature of the vegetation on the subject in hand. 

11. Climate and Rainfall. 

The Colony of Sierra Leone is small and compact, and at no point is it murli 
over 200 miles from the sea. Consequently, one would not expect to find very 
great differences in the various parts. It must be remembered also that t It. 
meteorological data are very scanty and have not been kept in any regular 
manner over a definite period. After considerable difficulty I have, however, 
collected such data as are available, and have arranged them in tables so as n> 
bring out the major features. Only for the year 11)11 have 1 been able to gi t 
anything like complete information, but as no attempt has been made, prior to 
this, to tabulate systematically the data available, it is hoped that this grouping 
may serve as a basis for future work. The writer is fully aware that further 
information may modify some of the conclusions arrived at, but it is improbable 
that any radical changes will he necessary. 

There are two distinct seasons in Sierra Leone, known respectively as the 
“wet*' and the “ dry.” The former is generally spoken of as the “ rains.” h 
commences in May and lasts until about October, the commencement and 
close of the rainy season being heralded by tornados — violent thunderstorm* 
accompanied by strong winds. The minimum humidity occurs at the end of 
March or the beginning of April, when the moisture is absorbed by the dry 
harmattau which blows intermittently from December to March. The harmattmi 
is a very hot, dry wind which comes from the north-east, carrying with it fine 
impalpable dust from the Sahara. 

The temperature, on the whole, varies little from day to day, the daily range, 
as well as the average daily temperature, being least in the middle of the rains, 
the period maximum of humidity. 

Before one proceeds to tabulate ami analyse the available meteorological data, 
it might be well to point out the locations of the various places where these were 
taken. 

(1.) Freetown — the exact locality of this station is described on p. loti. 

(2.) Bonthe is also situated on the coast, on Sherbro Island (see p. 180). 

(H.) Bo is a large station on the railway, 136 miles from Freetown, and about 
60 miles from the coast (see p. 171). 

(4.) Darn is also on the railway, where it crosses the Moa River, 213 miles 
from Freetown, and less than 100 miles from the coast (see p. 172). 

(5.) Batkanu is situated on the Rokcll River, about 60 miles from the coast ; 
it is the headquarters of the Karene District. 

(6.) Kaballa is in the north-east of the Proctcctorate, and is the most 
northerly station in JSierra Leone ; it is the headquarters of the 
Koinadugu District ; the country around is mountainous. 
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Table A. 

-Monthly Temjn ratlin's for 1911 . 

j 

J;m. Feb. Mar. | Apr. May June JuK Aug. Sept. On. Nuv. 


i Max. 91 J 91*7 '.t'iil 9 1*7 

1 Miu. 73 « 74 *2 74 5 75*2 

:^ ,wn ] Mean 8*55 82*95 83*25 s3*45 
f Range -17*5 17*5 175 16*5 

( Max. 88-32 94 25 94 3 9 I n 

1 Miu. i 65*45 08-33 70 2 73 2 

Mean [70 88 8129 82 2 82 7 

Range 1 23 20 24 18 

< Max. ; 90-9 95 3 90 27 9.V4 

1 Min. 107 0, 09-4 71 87 71 

j Mean .792 1 82 3 84 07 84 7 

( Range 23 25 24 2 1 

( Max. • 86-80 97 17 94-14 89 7 

1 Min. 58 80 69-5 09-09 7014 

Mean 71-80 83 "3 8 1 • 6 79 9 

Range* 28 28 25 19 

( Max. 92 94 909 95 

) Min. : 60 S 05 47-8 19 

) Mean 76 14 79-5 72 35 72 

( Range: 31 *29 49 40 


87*8 

so- 1 ; 

841 

Si i*2 

85- 1 

85- 1 

89-3 

74*5 

718 

717 

■71-0 

71-8 

70 9 

73 o 

81*15 

792 

77-9 

: 70 0 

78*45 

775 

8115 

13-3 

14-8 

12 4 

19*2 

13 3 

t 1*2 

1 Or 3 

88-44 

S0’3 

83-2 

8 1-0 

8|-8 

sS‘7 

8" '2 

7103 

702 

09-8 

0.9-2 

701-3 

0,9 0. 

09 -2 

79*73 

78-2 

705 

75- 1 

77-5 

79 1 

78 2 

17 

10 

1 1 

12 

1 1 

19 

18 

93-8 

90 ti 

80-8 

! 81 07 

8712 

‘ii 1 1 1 1 

S'.l -3 

74 

72' 5 

72*35 

71-93 

72-88 

72a 

7P2Ki» 

x:V9 

81-5 

79-57 

■78-3 

80 

si-27 

81-07 

19 

18 

14 

13 

15 

! 8 

17 

89’ G 

Kti’9 

83-3 

80-7 

87 

S'.l 0 

93 

71*4 

71*3 

70-3 

0 . 9-5 

70-7 

0*9*9 

09 5 

sir 5 

79- 1 

70S 

78 1 

78-8 

79*7 

81-2 

18 

15 

I- 

17 

17 

20 

21 

92 

87 

83 

1 82 

84 

h0» 

87 

19 

47 

09 

0.0, 

07 

01 ^ 

50 

70-5 

07 

70 

74 

7. 

7 3' 5 

0.8 5 

43 

to 

11 

1 10. 

17 

1 -5 

37 



The foregoing table gives the maximum ami minimum temperatures for each 
month in 1911, taken at five stations. A eursory glance is sufficient l<> show that, 
with the exception of Kaballa., ihere is very liltle variation at any of the 
meteorological stations, cither as regards the monthly dblrilmtion of the maximum 
or minimum temperatures or the annual mean, 'i'he monthly range of temperature 
is also similar at all four stations. Kaballa, however, is furthest from the coast, 
being situated on a high range of hills, and consequently, although the maximum 
there is nearly the same as at the other stations, the minimum is considerably 
less, and the range is increased correspondingly. i\> this fact wo shall return 
later when discussing this station. 

Taijlk IT 


Monthly Record of Rain fad in, ill rites in 1911 . 


— ; Jan. 

Feb. 

Mar. 

Apr. 

May 

June* J July 

Aug. 

Sept. 

Ort. 

I 

Nuv. 

Die. 

Total. 

Hen t he ; 1-00 

043 

0'40 

2-95 

11-82 

1 11 l'4-.>4 

*53' 53 

25-00 

17-33 

817 

0-71 

14903 

Freetown ! 0*01 

007 

0-02 

0-60 

4-00 

1 5-52 *20 *05 

30-08 

33 04 

14 23 

000 

0-91 

120-59 

lio ... 0*35 

0-25 

4-51 

2-50 

714 

18-29 13-21 

20,- 41 

25-93 

1 1 oil 

922 

0-35 

1 19-10, 

Hatkanu — 



0-87 

2-71 

8-24 

13 00 : 18-03 

17 15 

13-95 

19-99 

701 

'MW 

107"73 

f)»n. ... _ 

3-38 

4*42 

10-45 

15 05 

7-63 7-93 

7*H» 

14*02 

8-4 4 

H12 — 

87-20 

Kaballa — 


0*10 

3-76 

iyi>8 

10-31 11-07 

1 

1152 

18-80 

14-59 

0 24 j — 

1 

80-13 


I his table gives the monthly record of rainfall in inches lor six stations in 
1911. It serves to show graphically the duration ol the wet and dry seasons 
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and tl»e intensity of the rainfall in each month. The first obvious deductimi j,, 
l>e made from it i* the enormous rainfall in the coast towns,?.*?., 149*63 iiu-h... 
at Boothe and 136*59 inches at Freetown, with a progressive diminution in ih>. 
places more remote from the coast ; *?.</., Bo and Batkanu (60 miles), 119*16 and 
107*73 respectively; Daru (100 miles), 87*20 inches, and lvaballa (about 150 
miles), 80*13 inches. 

On one year’s data it is hardly permissible to compare the monthly distribution 
of the rainfall, but the contrast between Bonthe and Kaballa can hardly b. 
overlooked. 

Table C. 

Number of days on which Rain fell in 1911. 


— 

1 Jan. Fell. Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 

Freetown .. 

i 1 ! 

2 1:1 

I'i 

18 

29 

i 3o 

30 

26 

27 

11 

3 

181 

Honthe 

1 1 2 

9 

19 

23 

29 

3o 

26 

24 

13 

2 

181 

Ho 

: 2 17 

11 

19 

23 

30 

28 

29 

23 

13 

1 

1 93 

Hutkanu .. 

; — • - 2 

6 

9 

26 

31 

31 

27 

30 

14 

i 

177 

Daru 

■ — fi Hi 

12 

18 

21 

21 

19 

22 

20 

15 

— 

163 

Kaballa .. 

i i 1 

s 

13 

22 

23 

23 

23 

26 
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Table C shows the number of days on which rain fell in each month in 1911 at 
the same six stations. In each case Bo is rather anomalous, but no deduction U 
advisable from only one year’s records. On the other hand, this table bears out 
the last in such a way as to show that not only ‘doc* the rainfall diminish in 
amount from the coast northwards, but the number of wet days also diminishes 
in a like manner : in other words, the total amount of rainfall is not due l" 
greater concentration on a few days but is spread more uniformly over the rainy 
period. 

Table D. 


Refer nt aye Humidity in 1911. 


— 

I J an. 

i 

Feb. 

Alar. 

Apr. 

] 

May i J line J uly Aug. 

Sept. 

Get. 

| Nov. 

Dec. 

Mean 

Honthe 

. i 83 

j 83 

: ~r 

i 3 

84 

84 

84 

84 

88 

74 

89 

' 82 

8!) 

83 

Freetown . 

. i 79 

1 76 

76* 

73 

82 

84 

88 

90 

87 

82 

80 

79 

82 

Darn 

. 78 

62 

70 

74 

90 

85 

i 88 

. 88 

90 

87 

■ 79 

83 

8o 

Ho... 

. i 63 

64 

92 

71 

80 

! 84 

; 84 

83 

83 

79 

83 

1 3 

*8 

Butkami . 

. ! 60 

i 60 

> To 

67 

80 

80 

83 

■ 89 

79 

88 

84 

83 

7 < 

Kaballa . 

. 48 

; 38 

56 

66 

! 

78 

78 

8« 

■ 88 

83 

82 

83 

54 

71 


In the above table is given the percentage humidity for each month in 1911 at 
the same six. stations, and here again we find that the mean annual humidity is 
much less in the hinterland than on the coast. But it must be noted that the 
annual mean is not proportionately decreased by every monthly mean. During 
the rainy season — duly, August, September, October and November— the 
humidity of lvaballa varies but little from that at Freetown (in one mouth) 
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y.ivcmlicv, it w » s actually higher). In other words. tlu- humidity on ih,. comm j, 
Hiorc evenly distributed throughout the year, and a diminution in the raiidali in 
that region does not involve a corresponding diminution in huinidiiv. 

Table K. 



Number of days 

on ic hick 

Ruin f 7/ 

n ll 

«*« toWH 


181 l . 



— 

Jan. 

i Feb. | Mar. 

Apr. 

May 

June 

J uly 

Aug. 

Sojil. 

Del 

X 1 1 V . 

D,v. 

Total 

U«<5 

o 

; ; 

8 

1*2 

*27 

2."» 

27 

• »;; 

21 

12 

;; 

l.V. 

| Vl 111 

.. — 

; * 

ti 

22 

24 

2«; 

“ ;5 

21 

18 

8 

hi 

1 *u 

l-».i7 



• 2 

8 

17 

22 

20 

21 

28 

28 

1 1 


i r» i 

J'.NI't 

*2 

2 5 

8 

dl 

*28 

*28 

2'J 

28 

28 

1 8 

1 

is*. » 

l'.'l" 

.. — 

— 8 

4 

15 

24 

81 

80 

21 

*28 

1 1 

.1 

170 

1811 

2 

l l 

l*» 

is 

28 

80 

i 

28 

27 

11 

8 

1SI 

1812 

• • — 

2 

2 

11 

2l> 

80 

*21 

21 

is 

S 

1 

1 18 


Table K gives the number of days on which rain fell in Freetown from Itto.i 
t„ l')12, with the exception of 1907, and shows that with few exceptions the 
number of rainy days is fairly constant. It will also he seen from this table that 
the months of June, July and August may he regarded as the period of heaviest 
rainfall. 

The following table for 1911 will serve to emphasise in a graphic manner some 
of the deductions from the foregoing tables. 

Tahi.i: F. 


Freetown. 


Greatest amount of rain oil one day 7'47 
Highest Temperature recorded ... '.oi l 
Lowest Temperature recorded ... [ iiil'S " 
t treatest diurnal variation... ... — 


Ho. Uatkanu. 

Dura. 

i Kaballa. 

7-OH* 4*. r jH' ! 

2-45 

2 2 f> 

98° S2*« 

87*S 

mo 

52 m 1 *ji i 

.V. 

41 

84-H'* 28*8 

88 1 

■ n" 


HI. Nakrative. 

(1.) Freetown to Port Lokko, Kaballa and back to Port Lokko. 

This journey was accomplished between 1 9t It March and JOth April l(H2. 
hr., towards the end of the dry season when insect life is at its minimum, tain- 
fluently, it must be remembered that the number of ' i ]>e« ies or even the number 
“f specimens of any one species cannot he taken absolutely as a criterion ol 
prevalence. A glance at the map will show that the records lor (i/ossinu on thi-*> 
trip are much fewer than on any succeeding journey, but at the same t ime, there 
is little doubt that many more of the different species would have been found a 
month or two later. 

The journey from Freetown to Fort Lokko is made by steam-launch up what 
U known as the Sierra Leone liiver. In the early part, this waterway is very 
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wide, and consequently the launch never approaches the bank within the limit 
flight of blood-sucking insects. After passing Tumbo Island which lies at t| 1( . 
mouth of the Kokell River, the steamer enters the Port Lokko Creek, and tlib 
gradually narrows towards Port Lokko. Its banks arc covered with mangi uv , 
swamp, and the number and variety of blood-sucking insects which inhabit it- 
shores may be gauged from the fact that twenty-seven specimens belongin'; t-, 
seven different species were caught (very many more were seen) in about an Imiu 
in the launch, which was going at a speed of over 8 miles an hour. The follow, 
mg are the species referred to: — (* hmsina palpal is ; 'i'uban us f'asriaf ,i > 
7\ la reran /, T. socialise T. /tiny slept. T. besti var. arbucltlei , and another spcri«> 
of Tulanuts closely allied to 7’. hinyslryi hut probably new. 

Port Lokko is an important town situated at the head of this creek. It is tl 1( 
headquarters of a sulwlistriet. of Karciie, and a District Commissioner is station, , 1 
there. Two companies of tiie West African regiment are also pennamntK 
quartered there. A launch runs weekly from Freetown to Port Lokko, but in 
addition to this there is a considerable number of large canoes continually earn- 
ing produce between these two places. Port Lokko is the terminus of one 
the longest trade routes in the Protectorate, namely the Falabu-Port Lokkn 
Road. Immense quantities of produce continually pass backwards anil forward* 
along this road on the way to and from Freetown. There is one European and 
many Syrian stores ; the permanent population is large, and the floating 
population sometimes exceeds a hundred daily. 

The only blood-sucking flies caught in Port Lokko itself were Clossinn pn/pnlh 
and Tubanns hirer uni * and both these species were obtained in the rest-house. 
Two species of ticks were found, namely. Huamuphyndis fear hi from a dog. am! 
fine mu phy s u l is par mat a from a harnessed antelope {Trayclnphus seriphm i. 
Mallophaga were also found on a hush rat and a harnessed antelope, but these 
have not yet been identified. 

The route from Port Lokko to Kaballa and hack to Port Lokko now to l» 
described, is not one of the main roads in the Protectorate, but was selected a- 
a means of examining the basins of the Great and Little Skarsies Rivers. rite 
road from Port Lokko to Kamhia crosses the Little Skarsies at Mange : from 
Kamhia to Yana it follows the Great Skarsies ; from Yana to Kamagbonse it 
again crosses the basin of the Little Skarsies ; from Kamagbonse to Kamakoni 
it pass.es along the Mango River, which is a tributary of the Little Skarsio : 
while the remainder of the journey follows the Little Skarsies itself. Tin 
complete circular tour, therefore, gives a fairly comprehensive survey of these 
two river-systems. 

The country from Port Lokko to Kamhia is undulating, but less so after 
passing Mange on the Little Skarsies River. The general type of vegetation 
might be described as orchard-like, thin bush or low scrub, hut wherever then 
are water-courses one finds heavy bush with large trees and interweaving liancs. 
giving dense shade. The varying nature of the vegetation in the open country 
away from the rivers is due to the 'mode of cultivation adopted by the natives. 
A strip of bush is cut down, burnt, and cleared for a rice farm. After the crop 
has been taken oft*, the ground is allowed to remain fallow for five years or more. 
Consequently the bush grows again, and the height and density of the vegetation 
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var i,< according to the number of years which have elapsed after tin- mtninal 
.haring. The trees never attain any great height, hm the undergrowth becomes 
il.n-er anti denser. The country is very populous, mi that very little %irgin 
now remains, in fact in this region it i* almost entirely restricted to the 
fringiug forests along the banks of the water-courses. 

>'o blood-sucking insects were section this three da\ s‘ journey, but it is more 
than probable that many exist at the various streams in tin* rainv season. 

Kambia is a large and important town standing on the Great Skarsio Uivcr. 
Large sea-going canoes can ascend to this point at high tide even in th. dr\ 
season, and this to a great extent. ■determines its position. It is situated at the 

limii of tidal iutluenee, and although the river bed consists of a I tint when 

the tide is out in the dry season, it is several feet deep and a Unit 200 \ards wide 
;»t high water. A. rocky outcrop which crosses the river acts as a dam. beyond 
which it is dangerous for large canoes to ascend. The hanks are covered with 
heavy dense vegetation, and Glut shut palpal is is to be found here all the year 
round. 

Hut ween Kambia and Yana the road is never far distant from the river ami 
passes through several large towns, the most important of which an* linssia, 
Kukmia and Konta. The country is undulating and gradually becomes more 
hilly towards the north. The nature of the vegetation varies in the different 
places according to the density of the population and the amount of annual 
cultivation. On the whole it may be described as open hush country, hut every- 
where along the banks of the rivers and streams then; is the usual heavy 
densely-shaded bush with high overhanging trees. The only blood sucking 
injects seen during this trek were Gloss hut jxtlpalis and 7* rrlmntts Itrr, rt/oi. The 
former was found at Konta and Yana, the latter at. (Janva. l icks, however, 
were not uncommon ; I lac nut phy sails Ira chi was obtained from a dog, and 
. I nthhfomma varirgatum and Boophitus aas /rails were found in a rattle compound 
at Konta. 

Konta is an important town situated on the left bank of the (ireat Skarsies. 

A customs clerk is stationed here, as it is on one of the main trade route* 
between French Guinea and Sierra Leone, the river at this part forming the 
hmndary between these two countries. According to this clerk, who was 
'Rationed there during my visit, tsetse an; extremely troublesome, in Konta during 
the rains, but diminish in number in the dry season, although they never entirely 
disappear. 

A few cattle are to be seen at nearly every town on this road. They are not very 
large, are chieHy of a dun colour, have long horns, and no hump i Flatc XVII I, 
1'K- !)• The majority of them were in excellent condition and they seem to thrive 
well. Horses too are not uncommon — a remarkable occurrence for Sierra Leone, 
m most parts of which horses are practically unknown. Their presence here is 
due to the proximity of this part to French Guinea, and all have been brought 

one time or another from that country. 

t he question of animal transport in Sierra Leone ha* occupied the attention 
"f the Government for some time, and a number of donkeys were taken from the 
Gambia to Sierra Leone and sent to Fort Lukko — perhaps the most unfortunate 



162 


.JAS. J. SIMPSON — ENTOMOLOGICAL 


situation which could have Ihjcii selected. I shall return tu this question | ; o. r . 
hut iu the meantime, I should like to recapitulate what information I 
gather from the owners of the various horses seen. 

At the town of Pettifu there were two horses, one mare and one stallion, 
winch had been brought from French Guinea about four months before. Tin- 
both showed typical signs of trypanosomiasis, e.y., considerable oedema of 
stomach, legs and scrotum ; but T was unable to discover whether these symptom* 
had developed prior or subsequent to their importation into Sierra Leone. .\ 
mare at Larninaia also showed signs of trypanosomiasis, and trypanosomes wu, 
found in its blood. On the other hand, one horse which had been in Bassia tur 
over four years looked perfectly normal and healthy, and no history of swelling 
or sickness could he elicited from the owner, who rode it frequently. At 
Kukmia there were two horses : one had been there for about a year ami seeim-d 
quite sound, the other presented very marked symptoms of trypanosomiasis, bm 
the owner assured me that it had been six years in Ktikuna and had never been 
what he called “ sick,” although it had always shown the same amount of oedema. 

The subject is therefore well worth further investigation. Game is abundant 
in this region, and an examination of the blood of the various types, together 
with a systematic study of the different blood-sucking insects which are to V 
found there, might lead to very definite results*. It is more than probable that 
the only species of tsetse in tins district are Ghssinu pulpalis and C. lonyipafpi*. 

Soon after leaving Yana, one enters t lie valley of the Little Skarsies, or tlu* 
1C abba, the name by which it is known in this region. The country is very 
mountainous, and as the majority of the towns are situated either on the side nr 
the top of lofty hills, trekking is very arduous — up one side of a lull some 5 Mmi 
foot and down the other. The sides of the hills and valleys are densely clad wiili 
heavy forest, but in most cases the tops of the hills are covered with grass and 
thin scrub. The sides of the hills are intersected by deep ravines which carry 
torrential streams in the wet season. 

While the writer was crossing the River Lolo, a tributary of the Kabba, which 
in the dry season is merely a trickling stream with numerous small pooh. 
Steyamyia fasvintn was caught, along with Tabanns kinyshyi . while nearer 
Konditn the same species of Tabanns and also Tuba nit# best* were found. L 
the town of Komlita itself, at least one other species of Tufnuuis^ not yet i< lent i- 
lied, was troublesome, and it is interesting to note that males of this species >u n 
obtained — a very rare occurrence. On the hanks of the River Kabba, between 
Koiidita and Kamag’bonsc, Ghssina pa! pa I it occurs. At Kamagbonse cattle, 
sheep and goats seem to thrive well. 

The road from Kamagbonse to Kamba climbs steeply through thick bush mid 
cane brakes to a height of LloO feet, when the country opens out into thin hudi 
and scrub. About 2 miles from Kamagbonse Glossina lonyipaipis was captured. 
Kamba is the principal tovn uf the western kingdom of the Yallunkas; it is well 
situated in an open clearing on the top of a large circular hill, and is extreme!) 
clean. The water supply is at the foot of the hill, and in the valley in which 
the stream runs the following blood-sucking insects were found : — Glossm't 
lonyipaipis^ Tabanns sp., T. kinyslcyi , T, yuadrisiynutits , and one species of I Idem a- 
topoUt near cordiyera. 
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Between Karaba and Mnssaia the rnuntry is l>r..k«-n. several hill- ,.f .,no ,,uti 
foot rising up from the general level of tlu* plateau. The vegetation con>i^.. t ,| 
..nriilmsh, a certain amount of grass land (savannah-likel, and frequent lintnlmMi 
clumps — typical country lor ftlossina lonyip, tipis. T In * town of Mu-siia b 
situated about a mile from the Mango Hiver. It is a very uld town, the capital 
,,t the Vallunka kingdom, and is surrounded by an cnornmn< stockade of largo 
cut ton trees. In the town itself mosquitos were very troublesome and a largo 
number of both Anophe/rs f/nrst us and A. costalis were caught. (Ifossinn palpali* 
Ui ,' found at the watering place on tin* Mango River ami aKo in the i.nvn, along 
with TVw/ims pertinent and Tuhttnits >p„ the former of which wa< very abundant. 

A large number of ticks, / lae/ua physuf/s Intrhi. were taken ofV the dogs ami cattle. 

The country between Mussaia and Kabnlla consists of an upen plateau enveivd 
with grass and a certain amount of thin bush merging in several places into open 
orchard-like patches. 

The town of Kaballa is the headquarters of the Koinadugu District, and is 
excellently situated in a very mountainous region at an altitude of between l.Wio 
;ind 1,70U feet. Formerly it was one of the posts of tin* West African Frontier 
f orce, but the troops have' now been removed to Darn. Two European official* 
arc, however, still stationed there, namely, a District Commissioner and a Medical 
Officer. The general plan of the station is as follows Several small hills, 
separated by shallow valleys, forma c resent, which encloses an extensive level 
plain, and opposite these are two other hills with valleys on cadi side which 
descend to the same level as the plain. On the highest of the lirst-mcnt ioned 
hills stands the Commissioner’ s.btingalow, with a commanding view of the station 
hetuw and a large portion of the surrounding country. < Mi another of these hills, 
but much lower down, is the Medical Oiliccr’s house, while still lower down 
on the road to the plain —is the Europoou rest-house. On the plain below 
(Elate XVIII, fig. 2) are situated the District OHiee. Rost Ollicc, Hospital, .fail, 
court messengers’ barracks and clerks* houses. At one side of the valley there 
is a small stream which in the rainy season forms an extensive swamp, and ii is 
noteworthy that the prevailing wind blows across this <\\amp towards the 
European quarters. 

The slopes of the bill between the native lines and the European quarters 
arc covered with low scrub and grass, and tall elephant grsi«s actually 
extends to within a few yards of the Medical Otliccr's house*. Cassava, is exten- 
sively grown around the court messengers’ lines, the. clerks quarters, the jail 
and the hospital. There can be no doubt that this slate «»| allairs accounts t«> a 
great extent for the prevalence of mosquitos, sandflies, and other biting insects 
in Kaballa, and until the whole of this area is cleared, no hope fur a diminution 
oi these pests can be expected. Malaria is said to be extremely common in 
Kaballa, and one case of sleeping sickness was diagnosed then 1 . 

At the time of my visit, mosquitos were very troublesome, lar in excess of 
what should be expected at that season of the year. The chief species found 
were Anopheles fnnestus, A . cosfttli* and Hlryoutyin suyens. A small sandfly, 
(rratopoyo/i sp., constituted one of the chief pests. Other blood-sucking insects 
caught in Kaballa include Johann* kinysleyi , Tithantts forerun/ and 7*. hr.sf/ var. 
nrhucklei. Ctenocephalus fells is not uncommon, while Hhipir.rphnlns smiyu/neits 
and llaemaphysulis leachi were obtained fro in dogs 
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One cannot emphasise too strongly t lie necessity for extensive and continue] 
clearing in Kuhalla station. 

From Knhalla the eounlry is very hilly to Katauta, and the road, thoiHi 
following the valleys in places, nevertheless crosses over some moderately !»<,[, 
hills. These hills are much more rocky than in the north, and the vegetation 1. 
scan tier, hut the valleys are thickly wooded, and oil palms occur in great num- 
bers. Some of the towns are situated on the tops of these rocky hills, and ar 
very inaccessible. Simirnaia, the first of these at which a halt was made, h a 
densely populated Warra-Warra Limha town, huilt on a granite shelf on tin- 
south-east side of a ridge at a height of 2,300 feet, llnnn a pk t/sa fix Jmcfti w». 
found on the cattle in this town. 

Between Simirnaia and Bafodea, (Hossinu pal puli* was caught in numbers an 
the hanks of the Mantia Stream, while Tab an ns kingsleyi occurs in the town uf 
Bafodea i I self. The same species of tick as that found at Simirnaia wm 
obtained from the cattle here. Between Bafodea and Kamakumba the countrs- 
is open, and the bills are very rounded, boss-like, and covered with grass, a fV* 
trees and some low scrub. The town of Kamakumba is situated in a knrimi, and 
(if msina pafpalis was very abundant. Not far from Kamakumba (i. palpal is wa< 
again found in a knrimi, and at the next halting place, Kamatoto, the sami* 
species of tsetse was taken, along with Tnbanns kingshyi and T. aryeate\t*% 

Kamatoto is a new town under a Biniba Chief, but the great majority of 1 1n* 
inhabitants are Foulahs and Mandingos who migrated from the town of Karima 
(srr p. 167) owing to the population of the latter place becoming too large for the 
food supply, and the lack of grazing for their catHe. The migration commenced 
in April 1911, and over 200 head of cattle were transferred. In Octolier of t In- 
same year the cattle began to die off', and before the following March 189 in ail 
had died. The owners informed me that, prior to death, the cattle became 
emaciated, and in some cases the heart was considerably swollen. The genera! 
symptoms ami course of the disease as described by the natives led one to suspect 
trypanosomiasis. The natives attributed the deaths to two causes : (1) they say 
that if cattle eat grass which has been previously cropped by bush-cow. tin- 
former inevitably die ; (2) they attributed some of the deaths to a fly which 
they call Sisafi, and which they describe as slightly larger and darker than a 
tsetse. They had never caught one of these flies, but gave this opinion from tin- 
recollection of those which they had seen on the cattle and which were compand 
with some specimens of (llossina pafpalis which I showed them. Their idea, 
however, was that those flies sucked all the blond, and the cattle died of anaemia. 
The connection between the deaths of the cattle on one hand and bush-cow ami 
a blood-sucking insect oil the other, in the mind of the native, is, to nm. 
suggestive, when it is remembered that this information was given quit'' 
voluntarily and not after a number of leading questions. 

A similar state of affairs to that described above came to my notice at a place 
called Yiraia Sokurclla, also in Koiuadugu District. A number of cattle, which 
were quite healthy when quartered in the town with its surrounding clearing bn* 
farms, were transferred to a new cattle compound about a mile from the town- 
This compound was made in an absolutely new clearing in the bush. In a short 
time, sickness broke out and soon all had died, while those left in the town were 
perfeetlyhcaithy. 
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In both these places, bush-cow and other forms of game are abundant, and in 
Iwtth places tsetse occur, ('an it jK>ssibly be dial, in making :l now clearing in 
an area which has been overrun with game, a race of tsetse infected with a 
virulent strain of trypanosomes may be encountered, and that after extensive 
clearing has been accomplished and the game has been driven hack, the infected 
jii.fcis die off, and the percentage of infected tsetse in succeeding generations 
lireimtcs gradually less owing to the source of infection (on the assumption that 
ihi> is the game) being reduced in numbers or removed altogether V 

Whether this he t lie ease or not cannot be determined urt-hand, but it opens 
up a fruitful line of enquiry, and one which is of groat importance to the ("ol<ui\, 
inasmuch ns it affects the native and European food supply, one of the chief 
industries of the. natives, and a source of revenue to the Colon v. 

These two cases furnish an object lesson to the administration with regard to 
the removal of cattle from towns. There can he no doubt that there are ton 
niaiiv cattle kept within the precincts of towns in Siena Econo, but in view of 
ihesn facts it would be highly injudicious to order the immediate transference of 
such cattle to camps some distance away. It might he well to s-ce that the area 
selected for such camps was thoroughly cleared at least one year in advance nl 
the removal of the cattle. 

From Kamatoto to lvarassa the. country is open ; hush-cow and elephant are 
not uncommon. (Jlossina lont/ipal pis occurs in the hush, and (•'. juiljn/lis was 
found on the hanks of the Mango River. Near Katanta. on the miiiic route, is 
a small stream which flows into the Mango River, (i. palpafis was abundant 
there, and Tabaua * lavernui aas found in the town itself. Two species of 
ticks, namely, A inbli/onnini fhollotti. and /Jmnan ttlor rirvuaafultul ns, were 
obtained from an elephant. This is the southern end of the hilly region. After 
Katanta the country slopes more gradually to the coast. 

Hetweon Katanta and Kamakwie, the only blood-sucking insect -ecu was 
Tabu mis hintfsfrt/t\ hid at Kamakwie. licks (li hi 'jiif’phaltis tatty were 

found on dogs. lictween Kamakwie and Kamakoni, the count ry is open and 
there is a large number of small villages. The following species were caught 
on this journey : — T a liana* lav m/wf, T. hinyslryi , V\ ijmnln.saftmtus and 
hfiissi.na palpalis, while / [aanitipbyit'ili* Iruchi were found on dogs, ft is worthy 
of note that no fewer than eight male Tabanids were obtained between Katanta 
and Kamakoni on 21st and 22ud April — an exceptionally large number out ul a 
total of thirteen. 

Towards Eamiuaia, there are numerous extensive swamps, some with very tall, 
and some with short, grass ; there arc also large rice farms -a type of country 
"hirU reminds one of parts of the (iambia. Game is plentiful here including 
l*u>h-cow, water-buck, cob, harnessed antelope, and duiker. The town of 
Eatninaia is very dilapidated and filthy. A large herd of cattle, is kept, and as 
these arc all quartered within the town, houseflies constitute a regular pest. 

(1. palpali* was found near the river, and (*. huufipalpi s in the more open 
purt< ; T aba na* fievtiiwn* was caught ia the town itself, while the dogs and cattle 
simply swarmed with flamiajifti/salis Irarhi, Jfoopltilas australis and Jlhipicrphalu* 

tu jit incus t A number of immature nymphs of a species of Aaififyannna were 

(omul ou a water-buck. 
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The next two towns :it which a halt was made, namely, Resorse and R ()ttl . r 
are wliat are known as “ true cattle towns.” Kcsorse is a large town of over •>, H| 
compounds, ami Rowerre, is only slightly smaller. Each compound consists <i 
one or more houses situated within a large strongly fenced cattle corral. ■['}. 
cattle arc driven out to pasture during the day, and return at night to the corral. 
Sometimes between one and two thousand cattle may thus be quartered in 
town. These compounds are not over-clean, and the plague of flies mav |„ 
better imagined than described. The following blood-sucking flies were oamd,; 
at Rowerre : — (Hux.iiitii pulpulix, Tuhanus htverani , and V. hintislef/i ; while th.- 
rattle and the compounds swarm with ticks, chiefly Amblyomma vitriei/fihnu and 
fioojihilns u u: ili'ii I is. Rowerre may lie regarded as the southern limit of tin 

cattle country of the Timanis. The country south of this is practically all gin-* 
land with forests of African oak. It is very sparsely inhabited and there i, 
little cultivation. 

The only blood-sucking insect seen between Rowerre and Port Lokko was 
(1. pal/xi/is, while we were crossing the Mabole River at Mabanta. The latter 
is mil! of the outpost stations of the West African Regiment. 

('-’)• Port Lokko to Kaballa, via Batkanu (main route). 

The road from Port Lokko to Ivaballa, via Batkanu, is at present the main 
north route for all officials to and from Kaballa. As soon as the northern 
extension of the railway crosses the Ilokell River at Makump, a closer connection 
will ho established with Freetown, and it is probal.de that this route will he mure 
extensively used. 

The Batkanu road runs in the valley of the Mabole almost the whole way to 
Kaballa, but the latter part lies in the basin of the Mawolo River. From Pert 
Lokko to Batkanu the chief towns passed are Konta and Roballandugu. Tin 1 
whole of this country is practically level and the vegetation is park-like, with 
patches of low bush and grass land, and abundant oil palms. No blood-sucking 
(lies were seen on this march. 

Batkanu is a small town of about 2;> huts on the Mabole River. Its importance, 
however, lies in the fact tiiat it is the headquarters of the Karene district. Here 
nre stationed a District Commissioner, an Assistant Commissioner, and a Medical 
Officer. The European station is situated some distance away from the native 
town and is a model of what can he done in the way of laying out and maintaining 
a station. Col. Warren, the District Commissioner, is fully alive to the necessity 
of extensive clearing, and not only is this being carried out around the station, 
hut he lias prohibited the growing of any crops within the station which might 
tend to shelter or serve as breeding places for noxious insects. 

It might he noted, however, that the thick low bush which extends between 
the river and the Medical Officer’s bungalow might with advantage be cleared in 
the vicinity of the bungalow, or, better still, when the time comes for the erection 
of a new bungalow, a new site might be chosen further away from the river. 

The country around is park-like, with extensive stretches of grass. 1 ho - 
latter are inundated with water during the rains. The hanks of the river are 
very high and steep and are covered with dense bush and overhanging trees. 
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The advantage of clearing an area on either side of the watering places and 
main crossings might be considered. Game is plentiful within a verv short 
distance of the station. 

The following blood-sucking insects have been found at Batkanu ■. — ( llvssinu 
pilpolis, Tahanus htngsleyi , T. Uumiola. T. pur, Culiritmit/iu iieliiilosu, .tniuilirlrs 
rr utulis, Stegomyia fasciaia and S'. sitr/ens. The commonest tick is /lufinuphi/sulis 
Intvhi. 

Between Batkanu and Karima, the boundary between the Karene and 
Koinadugu districts, the road crosses the River Maholc twice. Thu country is 
practically level, and the general type of vegetation is similar to that south of 
Batkanu. One species of Huemutupotu was seen, but not captured, on this road. 

Ivaritna is a large cattle town of about lot) huts situated on the right bank of 
the Mabole River. Formerly it was much larger, but owing to its increasing 
size and the paucity of farming land and pasture, several small towns have 
separated off. One of these is Kamatoto, to which reference was made on 
page 104. The town of Karima is laid out in practically the same manner as 
Kowerre (sec page lGli). Illnssinu pnlpulis was the only blood-sucking tly 
seen there. 

North of Karima, the hilly country is again entered and this extends the 
whole way to Kaballa. The road lies in the valleys of a long mountain range, 
so that with the exception of a few places travelling is not arduous. 

Near Kattiki, the hillsides and valleys are covered with thin hush, and the 
country is extensively farmed. At this town G. pnlpulis and a species of 
Crnitopoffon were abundant. Between Kaniki and Kafogo, G. pulpnlis was 
found at most of the streams, and Tulmnus Itinyslfyi was seen at several places, 
At Kafago the following were caught : — G. pulpnlis , T. hini/slryi, '/’. hesti, 
Shalt Hum damnosum , and Ceratupaipm sp. From Kafogo to Kaballa, the road 
passes through Igaia. The country is mountainous us before and the vegetation 
is very similar to that described, hut if anything, slightly higher and denser. 
At Igaia, Glossinu jHilpnlis , 'Tubulins bi’sl.i var. urhiurhlri , and / lipjmraii fra in 
trimncnltitum were found. It is worthy of note, here that between Igaia and 
Karassa (see map) Glossinu lunyipulpis and II, fnsrii were captured by Dr. 
.1. Y. Wood — the former at two places, the latter once. 

,:i -) Kaballa to Hangha. 

The route now to he described is a very tortuous one (see map), and is divided 
between three distinct river systems : — the Uokell, the Bum or Sewn, and the 
Moa. The journey was accomplished between 30th May and 3rd July, a 
season when travelling was arduous and not without its discomforts, owing to the 
rains having set in, but at the same time a season when insects are much more 
numerous than in the preceding months. 

1 he road from Kaballa to Yiraia Sokurclla, via Falaba and Knnibilc, 
encircles the head-waters of the Rokcll River (known as the Seli in this region), 
and crosses, not only the Rokell itself near its entry into Sierra Leone, hut also a 
large number of its tributaries. From Kaballa the road to Falaba passes 
through Benikoro and Sonkonia, and this is part of tin; main Falaba-Rort Lokko 
Road. The country is hilly, hut the road for the most part follows the valleys. 

32306 B 
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The vegetation becomes more ami more scanty towards the north, anil t|„. 
dense hush which clothed the hillsides and valleys south of Kaballa is gradually 
replaced by grass. 

At tlie town of Benikoro, the following blood-sucking insects were captured — 
Gloxsinti palptdix, Tabttnus hingsleyi, T. kiguttuius , Hippocentrinn triniacuh'/ir,, 

•S 'legomyia fasriatn, .S', sugens, and Ccratupogon sp. Hlegomyia Jasciata was al— . 
caught at the riverside some distance from the town. Within the town itself I 
came across a “ dug-out ” log containing water used for tanning, and this ves.i | 
simply swarmed with Stegomyia larvae. 

At Sonkonia, G. palpttlis, 1 II gpneent ru in trimaculatum , t\nopheles fit nest ns, and 
Stei/omyi/i sugens were the oidy blood-sucking insects obtained. 

Falaba, a large town of over 200 houses, is an important trading base. 
Tuhnnus hingsleyi was troublesome on the road, while at Falaba itself the 
following wore caught. : — G. pulpnk's , Tahanvx sp. n., T. hingsleyi, 7’. luniioln, 
T. Iiireruni, and T. snbanyustus, 

Between Falaba and Kombilo, the country consists of low rounded hills almn-i 
entirely covered with grass. The whole area is burnt during the dry season, 
and this, to a great extent, accounts for the small number and the unhealthy 
appearance of the trees which remain, and the preponderance of grass. Tin 
only town of any size on this route is Gberea, but there are many fakais— tli.- 
local name for small temporary farms or grazing grounds. Many cattle arc 
kept, in this region, and they are, on the whole, hcalthy-lookiug. (due horse was 
seen at Komhile with all the outward signs of trypanosomiasis. 

At Gberea, the following blood-sucking dies were obtained : — G hiss i mi 
pulpnlis, Tahnnus sp. n., T. hingsleyi, T. rnfie.eus, T. subungustiis, T. cmtgoiensis. 
and Stryonn/in fasriatn : while at Komhile only G. pulpnlis (at the River Soli) 
and T. hingsleyi were captured. 

Between Komhile and Serakolia, the country is an extensive undulating plateau 
intersected by small steep ravines. These ravines are covered with dense 
vegetation and abundant undergrowth. In most of these, G. palptilis was 
found. The plateau consists of open orchard-laud, is park-like in character, or 
what is often described as open, African Oak forest. G/ossinn. longipalpis was 
caught on the plateau. In addition to these two species, Tnbanus sp. n., T. 
hingsleyi, T. snbangustns, and Ilippneentnnn trimaculatum exist. 

From Serakolia to Yiraia Sokurella is a long and arduous journey over very 
hilly country with abundant low bush ; there are numerous small streams and 
swamps, and the road would hardly be passable towards the end of the rains. A 
very interesting feature of this journey was the finding of mosquito larvae in tin 1 
“bush.” At a small river called the Waliki, while searching for pupae of Glossnm, 
I came across several isolated pools in rocks, containing mosquito larvae. On 
breeding these out I found them to be Siegmnyia sugens. A little further on. 
while crossing a large expanse of exposed rock at least 40 yards from any shade. 
1 came across another pool of water, less than one inch in depth, also con- 
taining larvae. I had no thermometer to take the temperature of the water, 
but it was distinctly “ warm ” being exposed to the full force of the mid-day sun. 
Those also turned out to be A. suyens. ft may be noted that both these places 
were at least five miles from any human habitation and on a route that is nut 
very frequented. 
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\t Yiraia the following blood-sucking insects were taken : — G lonitut jutl/uiHs, 

(' l<>injipQlp* s i Tab anus kingshyi, T. ph/to , Siinnliunt dam nos :ind Culrntnnyiti 
Kultrai, The last-named species was bred from larvae found in a pit containing 
tilt Ii v liquid mass used in tanning. One tick, Ambh/omma sji/rmibiiun, was 
f,.und on grass, and another species, lihipicrphttlus sanguineus* was taken along 
w i,|j Clenoeephalus fells from dogs. 

['lie first stage from Yiraia Soknrella is to B.imla Karafa, with a halt at 
Piriwa. The country is hilly, and there are numerous kuriiuis. In several of 
tln.se kurimis, Glossina palpalis was caught, while in the more open country 
(! hniyipalpis exists. At the town of Firiwa itself, in addition to the former 
speeies, Tahanus hinyslcyi and T. phtto were taken. From a Imrruw-pit near 
I , r est-house, swarming with mosquito larvae a number were taken. These, on 
licino bred out, proved to be Stegamgia siiynis, while from a tail-pit in the town, 
!|n ,l from a hole in a decayed tree near the rest-house, several Slcyamyia fascial:! 
were bred out. One species of tick, Ilaemaphysalis /racin', was found on grass. 
\t the crossing of the Bagwc (or Bagbe) River, as the Bum Biver is called 
in its higher reaches, and also at a tributary, (1. palpalis was found on the. mad 
in Banda Karafa, while near this town the same species of Glossina, along with 
lonyipalpis , Tabunas best) and T. hinyslcyi, were captured. 

From Banda Karafa to Tirikoro the road passes round the base of the Lonm 
Mountains and another smaller chain of bills which forms an eastern continuation. 
All the towns arc situated high up on the rocky hillsides, and (lie vegetation is 
very dense. Numerous small streams and swamps had to be crossed, and travelling 
in this region is extremely arduous. The first town of any size on this journey is 
Kimadngu, where Glossina palpalis and Tabaniis arycnlrns were found. A 
number of Culiciomgia aelmlosa were bred from larvae obtained from a “ medicine ” 
or " ju-ju ” pot. Between this town and Knriihum, several lli/i/mratfrinu Inmac- 
ulaltim were caught, chiefly in the vicinity of the swamps mentioned. C. palpalis 
and T. hinyslcyi were found near Kurubum. At Sandea, a small filthy town on 
the hillside, G. palpalis and Slegomyia fascinhi were abundant ; while at. Tinhorn 
only Tahanus besti var. arhuehlei and T. plain were seen. The country around 
Tirikoro, an unimportant dirty village, is extremely interesting googi.tp J<.<» y, 
n s it contains the sources of four large rivers. Its chief importance lies in the lact, 
that here the Niger takes its origin, and flows almost due north ; north-west, 
round the Loma Mountains runs the Bagwc or Sewn or Bum ; south-west flows 
the Bafi, a tributary of the Bagwc; and south-east runs the Mom, a tributary 

■ >i tlie Meli. . . 

Near the source of the Niger, in an exposed rock pool, similar to thn .. 
described on page 168, several mosquito larvae were obtained and bred out. 

These proved to be Stcgamyia say ms. , 

From Tirikoro to Kondundu the road traverses the region watered by Hie 
River Mum, a tributary of tlie Meli. The only blood-sucking flies obtained on 
this Stage were G. palpalh , Ilaematopolo graham ! , and A tcymnym fuse, ala. J he 
last-named were bred from larvae found in a hollow of a decayed tree near the 
River Mum. The country from Kondundu to Bahama lies m the basin ol 
'tie River Bafi, a large and important tributary of the Bagwc. Owing to the 
different types of country and vegetation which occur in this region, it mig it e 
323011 U 2 
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well to take this part by stages. From Kondundu to Kokaro the country consign 
of a large plateau, from which huge granitic bosses arise on all sides. The V . J , . 
tation is scanty, and tall grass predominates. The following are the records f,, r 
G. pulpulis on this route : — (1) At Telebo on the Kiver Ruo, (2) at Kenewa 
the River Mansai, (3) very abundant at the River Rati, (4) at a stream near 
Reraia, (5) at the River Sangha near Kokaro. On the road from Kokaro to K , 
Yirna, the same species was obtained at : — (1) a small river near Rumbanya, i 'i 
the River Surnunyi, and (3) Ka Yima. Tahanus hesli var. a rhurklei was al-n 
found at Rumbanya, and Ilipporcntrnm murphyi at Ka Yima. 

Rctwecn Ka Yima and Tamadu, the country is undulating, and this may ! 
regarded as the southern end of the Lonia Mountain region. The vegetation 
is scanty and grass predominates, except on the banks of rivers and stream-, 
where there is heavy bush and high shady trees. Iamadtt stands on the bank of 
the River Rati. Hippocentrum murphy!, Ghissina palpaHs, and Simulium tlum- 
nosum were found here. Never have 1 seen the last-named species in surli 
enormous numbers ; they rose in black clouds from a small stream which rum 
into the River Rafi. 

Rctwcen Tamadu and Jahama Glossina fusra was fouud in thick bush on a 
ridge which forms the watershed between the Rivers Rafi and Moa. (1. pal- 
pal! s was obtained shortly after the crossing of this ridge at the base of the 
Nimmini Mountains. The trek from Jahama to Panguma parallel with the 
Nitnmini Mountains was very uninteresting. Only one blood-sucking insect was 
seen, namely, G. palpalis at the River Woa (a tributary of the Moa), north of 
Panguma. At Panguma itself, llucmapkysalit lepchi, Rhipicephatus sanguiunis, 
and Ctenocephalus fells wore obtained from dogs. 

At Hangha G, palpalis was found near the railway line, and on dogs. II. Imrhi 
and Rhipirephahti slums were abundant. 

(4.) The Sierra Leone Government Railway. 

This railway runs from Freetown to Pendcmhu, a distance of about 230 miles, 
in an almost easterly direction ; a branch line extends north-east from licit 
Junction, 05 miles from Freetown, to Makump, where it crosses the Kokell 
Ki ver. The country through which the main line passes rises gradually from 
Freetown to the terminus ; there are extensive clearings on both sides of the line 
and numerous swamps are crossed ; in places oil palms are cultivated, but rice is 
the staple crop in the vicinity of the railway. 

As has been shown elsewhere, the rivers of the Protectorate how from north- 
east to south-west, and consequently the railway crosses them all, with tin 4 
exception of the Great and the Little Skarsie3 and the Kokell. The Rivers 
dong and the Hum or Sewa are navigable for large canoes at the height of the 
rains from the sea to the railway. 

From Freetown, the line passes along the north-eastern side of the Peninsula 
at the foot of the Sierra Leone Mountains to Waterloo. Several ravines are 
crossed and the sides of the mountains are densely wooded ; here and there steep 
waterfalls occur in the ravines, and the general effect of pieturesquenoss ami 
grandeur is characteristic of this part of the line, 
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Waterloo, the headquarters of the District Commissioner for the Colony. 
20 miles from hreetown, is situated at the northern end of the isthmus wh'n-h 
.*• pa rates the Peninsula from the Protectorate. It stands at the head of a hr gc 
, reek which is navigable at high water from Freetown. The vegetation in ami 
uriitiiid the town is very dense, and mangroves predominate at the head of the 
t-reck. which is tidal to tins point. The out-going tide loaves an extensive mud 
tint, and this combination is extremely favourable for the occurrence of domino 
pitlpuha* In addition to this species the only other blood-sucking fly caught 
there was Tabanus fasciat us . 

At Newton, 25 miles from Freetown, no blood-sucking Hies were seen, hut one 
tick. IFaemaphysulis leachi was found on a bush-shrike ( Dr yon-opus t until) shot 
there. At Songo Town, on the river of that name. Tafantus betii and T. fcsci- 
ntus were caught, while on the dogs Hhi pieephuhit snuyu'nunt were abundant. 
Rotifunk stands on the River Bumpe, which is tidal to this point ; there (l. pal- 
puli' t, T. besti var. arbuckht and one male specimen of the rare blood-sucking tlv, 
Thnuma*tocera akira, were obtained. 

Moyaniba. 76 miles from Freetown, is the headquarters of tin* District, Com- 
missioner and Medical Officer of the Konictta, District ; it stands on (he hanks of 
the Yam but a River. Glotsinu palpalis is abundant near the river, and (!, fnsea 
in the more densely wooded part, around. Tuhanun fasriutu « and T. hvtti' var. 
tirbucUci are also very prevalent., while the following mosquitos are common : 
Sicyomyitt fasciatu, Cnlcx decent, Eretmopodilcs chrysaynst<t\ and Toxorhynehitcs 
bircipulpis. 

The town of Bo is probably, the largest native town on the railway, hut its 
chief importance lies in the fact that it is also a large railway centre, since 
all passenger trains upwards and downwards remain there overnight. It is the 
headquarters of the Puisne Judge of the Protectorate, the Medical Otlieer of the 
Railway District, and numerous railway ollieials. The undenominational school 
for the sons of chief's is also situated here, and teachers belonging to this institu- 
tit»n along with the representatives of the trading firms augment tin* Kuropean 
population. In addition to these Europeans permanently stationed there, one 
must not overlook the fact that there, is a considerable floating population, for 
example, the engine-drivers, who, in the ease of up-trains, remain one night at 
lVndembu and the next at. Bo : and in the case of down-trains one night at. Free- 
town, and the next at Bo, and so on. Further, there arc the passengers both up 
and down, who are compelled to leave the, train for the night and occupy 
quarters in the Government rest-house. Bo lias, therefore, probably the largest, 
ami most constantly floating population in the Protectorate. 

Much has already been done to ameliorate the conditions of life at Bo, Imt 
considerably more will have to be accomplished in the way of clearing and 
general upkeep, especially in the railway reserve, before the blood-sucking 
insect fauna can be redact'd to such an extent as might be expected in so 
important a station. Mosquitos are troublesome in the quarters of the 
permanent officials, but a perfect pest in the Government rest-house. 

1 his rest-house stands in the railway grounds. The clearing of the sur- 
rounding bush is far from adequate (Plate XIX, fig. 1), and the supervision 
necessary when one remembers that the occupants are for the most part 
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quartered there only from G p.m. to 6 a.m. on the following day is almost t< ,tal] v 
neglected. Consequently one finds all sorts of rubbish and water-hn],li|j, 
receptacles, e.g., empty tins, hidden in the grass around. To these and nian' 
similar water-collecting utensils seen in a scrap-iron heap attached to the rail wav 
workshops may be attributed the large number of mosquitos which invade t b " 
rest-house. 

According to the Medical Officer in charge of Bo during my visit, q, 
supervision of this area does not come under his jurisdiction, and certainly mi 
else takes any interest in the matter— a truly lamentable state of affairs wlii, (, 
ought to be altered in justice to the health of the visitor who pays nightly f, r 
his quarters. 

The predominant mosquito is Anopheles costalis, but Toxorhynchitcs breripalj 
is also common. Glossina palpali s is frequently seen here, but not in any jy ; 
numbers, while numerous Tahanus hrumpti have been caught in the bungalow, 
around the light in the evenings. It is rather characteristic of this species. ;i . 
well as of T. subanyuslus, that it is nocturnal in its habits and is attracted bv light, 
Stomoxys nigra was found in the train at Blama, but whether it actually breed- 
there or was conveyed some distance by the train is not certain. Tnhunm 
kingsleyi occurs at Konnetna and G. patpalis on the south side of the railway 
from the station. At Ilangha (}. palpal is is common, and the dogs there were 
infested by Ilacmapliysalis leachi ami Rhipicepkalus si in us, while at Scgbwiina, 
about 20 miles further on, Tahanus pluto was captured. At Baiima G. palpali/. 
G. fusca, and T. besti var. arbucltlei were seen in numbers. 

Darn, the headquarters of the Sierra Leone "Battalion of the West African 
Frontier Force, is situated on the Moa River about 213 miles from Freetown, 
The cantonments lie in the angle formed by the railway and the river, but the 
native town is on the opposite side of the river about a mile further on. Some of 
the Officers' quarters are placed along the top of a bank overlooking the railway, 
but the others are situated on high ground along the river bank. Thu natio 
lines are laid out in such a manner as to extend inward from the river bank some 
distance higher up than the European reserve. 

Owing to the untiring efforts of Drs. Murphy and Powell the blood-sticking 
insect fauna of Daru is now very well known. Thanks, however, to the energy 
of these two Officers and Col. Newstead, the Officer Commanding the Battalion, 
the number of insects now seeu is not commensurate with what might be expected 
from an examination of the list of species. 

The following have been recorded from the immediate vicinity of tin 
cantonments : — Glossina pulpalis, Stomoxys calcitrans, Tahanus pluto, T. ni/hrns. 
1\ fasciatus, / . besti, T. besti var. arbucklei, I . secedens, T. tboracinns. 7. 
marmorosus, T. poslaautus, Aust., i.l.,* Stegomyia fasciata, S. upicoarignU'i, 
Culex invidiosus, Eretmopoditcs chrysoyaster, Qchlerotatus cumminsi , and Toxot- 
hynchiles brevtpalpis. 

As may be surmised, G. palpalis atid the various species of Tabanus are 
confined chiefly to the bank of the river, but, especially in the wet season, one 

* [A description and figure of this new species will bo published by Mr. Austen in the 
part of this ^Bulletin. — Ed.] 


lien 
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an.l all of these invade the various officers’ quarters and the moss. Mosquitos 
were very troublesome during my visit, and along with Dr. Powell 1 made a 
survey of the various parts where larvae might bo expected. In the huu-c 
kindlv put at my disposal hy the Officer Commanding during mv stay in Darn, 
ncarlv all the species of mosquitos mentioned above were obtained, and this iu:\\ 

}„• taken as typical of all the European quarters. 

Larvae were found in various water-filled depressions in the soil, in hollow > in 
ures, in the receptacle formed by the bases of the leaves of pineapples, in canoe* 
at the river-side, in pools in the concrete floor of the verandahs of unoccupied 
houses, and in the bamboo fencing around the gardens kept by tin* native 
soldiers. The last-named of these was the most important. Bamboos were used 
for fencing purposes and no attention was paid to where these were cut ; so that 
in nearly every pole several inches of the terminal interned*' Formed a receptacle 
f,,r water. In every one of these examined, larvae were found, and in almost 
I'verv ease S. ftiscittta and 8, ajricuarqnitra were bred out. Three remedies for 
this unfortunate and dangerous state of affairs suggest themselves: — (1\ to dis- 
continue the use of bamboo for fencing purposes : (2) if bamboo must be used, 
to see that all the tops are carefully trimmed nil’ immediately above the node : 
or, (ID to split the bamboo for some distance from the top. 

The third of these is not very satisfactory, hut it was the method adopted with 
the existing Fences at Darn owing to its being impossible to uproot, all the 
fencing at that time. It can he looked upon, however, as only a temporary 
measure, hut Col. Newstead, when this state of affairs was pointed out to him, 
very willingly agreed to discontinue the use of bamboos for fencing at the 
earliest opportunity. 

Of equally great importance and of a more permanent character is the 
ipiestion of extensive clearing around the cantonments. Dense hush extends 
from the railway line to the fencing around the various officers' compounds on 
the one side, and from the river hank to the compounds on the other. There can 
he no question that this whole area should ho absolutely denuded of all vegeta- 
tion, as the ground, being very uneven, contains many water pools in the wet 
"oason, and is a favourite dumping ground for all sorts of tins and rubbish by 
i arcless servants. 

As pointed out to me both hy the Medical Officer and the Officer Commanding 
the Battalion, the sanitary gang, as at present constituted, is totally inadequate 
for undertaking new work such as this ; in fact, if has more than enough to do 
to keep the station as it exists at present in anything like a sanitary condition. 
Certainly some special effort should he- made on the part of the sanitary 
authorities to establish and maintain in the first instance such a clearing as that 
mentioned, in order to abolish, so far as possible, the scourge of mosquitos and 
other blood-sucking insects from a station where so many white officials are 
Constantly resident and in close contact with native troops. 

At Baiirna, a few miles further up the railway, Olossina pnl/>alis, (i.fnsca and 
Tabanus besti var. arbuddei were found, while at Pendcmbu (*. pal pahs and a 
new species of Tabanus were the only blood-sucking insects seen. 

As has been said, a branch line runs in a north-easterly direction from Boia 
Juuction, 64 miles from Freetown, to Makump on the Hoke 11 liiver. It passes 
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through Ronietta, Roruks, Yoimibanna, and Makump, thence across the Rukeli 
River, and thus taps the oil palm country in the north of the Ronietta dUtrict. 
the Karene and Kaballa districts. At Makump is situated the large cxperi. 
mental factory established by Lever Brothers for the extraction of oil from tin 
fruit. Consequently, this railway is destined to be one of the most important 
trade routes of the Protectorate, and as such should be duly regarded as a im am 
for the spread of blood-sucking insects and of the dissemination of the disease 
transmitted by them. 

The following notes will serve to show what insects have so far been found atnl 
the localities at which they were taken. 

At Ronietta, only Glussina polpulis was found, hut between that station and 
Yonnibanna this species was obtained at several places, in addition to G. /«.««, 
while the same is true of the road between Yonnibanna, Kumrabai and Mayes*,, 
(sec map). At Mayosso, G. palpulis was abundant on the Pampana or Tuia 
River and also in the houses in the town. Tabanus secedens was also obtained 
there. At Makump, on the River Rokell, G. palpalis was a perfect scourge, and 
in the thicker bush around G.fnsca was common. In addition to these, Hiiemti. 
topota sp. n. and Ste/jomyia fusciata both occur in the native town, the latter in 
considerable numbers. 

It must be pointed out that in this brief survey of the railway only a lew of 
the most important stations were examined, and consequently the enumeration of 
the species given may by no means exhaust the various types which may occur 
at other places. Further, it cannot, be said that the list given for the place, 
examined arc complete, as at other times of the ypar different species may occur, 
The systematic examination of the blood-sucking insect fauna of the various 
places on a railway ought not to be confined to the enumeration of the species 
which occur at the various stations and the elimination of these from sucli 
stations, but should he of a more searching character. 

The role played by trains in transferring insects from one locality to another 
cannot be overlooked, so that the regions between stations are equally important 
in this respect, and too much attention cannot be paid to the nature of t he 
clearings on the banks of streams and such-like, and to the drainage of borrow- 
pits, for these last, unless properly looked aftor, are invariably foci for the 
dissemination of mosquitos. It is well known that tsetse, TaBANIDAE, and 
mosquitos are often carried long distances in trains and motor waggons, and may 
thereby be introduced with disastrous results into areas where they were pre- 
viously unknown. Only one example of this need be cited, namely, in Accra, 
which was free from tsetse up to the time of the construction of the railway 
through a fly-belt. Now these insects arc by no means uncommon, and it only 
remains to be seen whether they will permanently establish themselves there. 
Whether they do so or not, their presence is even now a serious menace to the 
existence of horses in that town. 

(5.) Daru Sab-District. 

This sub-district was traversed between 1st and 17tli August with a view to an 
enquiry into the conditions which obtained in the out-stations of the est 
African Frontier Force with regard to blood-sucking insects. Two of these 
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stations namely Kailahun and Dodo, which until Inst year formed pan of 
Liberia, were visited, but the inspection of another, namely Tisaiii, which is 
further north, did not justify the time involved, as the Medical Officer in charge 
♦here had already made a small collection of such insects. These include the 
following : — Glossinu palpalis , J/ippocrntrivu trim ant latum, Tubuuu * rufievns. 
l\ besti var. arbncklei, T. pvsiticutus, A list. i. 1.. and two new species of 
flat'mutopotn, 

From Pendembn, the railway terminus, a wide, well-nmde road lias been 
ruiistriicted to Kailahun (Kanre Lahun) ; no blood-sucking insects were seen 
along this road nor were any found at the station. Due company of the West 
African Frontier Force is quartered there; the country is open and flic lines 
well laid out on high-lying ground. 

The next station visited was Dodo, and halts were made at Saiidy&ltu ami 
Keugama. The road to Sandyallu is very hilly and is surrounded by dense bush; 
the valleys for the most part contain extensive swamps, where llipinurntnnu 
irimticitlutnm was abundant; in fact, this is the predominant species in such 
places in West Africa. In Sandyallu itself, the following species were caught : — 
’Manns besti and var. arbncklei , Ihiemutopotn sp. 11 ., Ccratopmjun sp. and 
Simulium damnosum ; the last-named species was very troublesome, at the river- 
side, and Ccralopogon was abundant in the native houses. Auchmmnnyin In I ruin 
was also seen in numbers in the native town. 

The country between Sandyallu and Kengama consists of large rounded 
granitic hills, hare or covered with grass; the valleys sue, clothed either with 
grass or dense bush. The only blood-sucking fly seen during this trek was 
t 'h ry sops longicornh. The eyes of this species are remarkable in their colouring. 
The ground colour is metallic emerald green, but along the upjier margin there 
is a ?-tripc of metallic coppery brown, while in the centre of the eye there is also 
an irregular but definite area of the latter colour. 

Dodo is also an out-station of the West African Frontier Force ; it. stands on 
the River Keya, a tributary of the Mauwa, which eventually joins the Moa 
north of Darn. Glvssiua pulpulis is by no means uncommon along this stream, 
and Stnmoxys calcitrant frequents the town. It may lx: noted that cattle are 
kept there. Anchmeromyia luteola was .also caught at Dodo, but the natives did 
not know of the door maggot. 

Krom Dodo to Giema the country is moderately open ; at Gretna G. palptdis, 
St a maty, < calcitrant, Tabanus besti, and var. urban /dr i. were, obtained. Onwards 
from Giema to Gondema the country was more, hilly and very heavily wooded. 
(llos.dna juscu was caught at several places between these two towns ami also at 
die latter, Between Gondeina and Romani the River Mauwa had to be crossed, 
mid there G. palpalis was found. At lnnna.ru the only blood-sucking fly seen 
"'it* Tab an us besti var. arbncklei. From Romani to Raiirna, on the railway, the 
country is densely wooded and there are numerous small rivers and swamps. 
G. palpalis was very abundant at a moderately large river near Raiirna, and 
G. fusca was obtained in the more heavily wooded parts on the road. At Raiirna 
(i. fnsca and T. besti var, arbncklei were caught. 

1 he country now to be desorilred lies to the west of the Moa Itiver, and a 
atari was again made from Pendembu. Between this town and Mauawa the 
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River Moa had to be crossed by canoe. At this part the river is wM,. ;ill > 
swiftly flowing, and there is a large island in the centre. While my loads w, r 
l>ei *»g carried across this island, G. pulpalis constantly attacked the carrier*, m i 
the same species was troublesome at Manawa. From Manawa to Komat < u 
the road is hilly and runs parallel to the Iiiver Moa ; at one place it passes d ,*, 
to the junction of this river with the Mcli. The eounlry is densely wooded, ail .j 
Glossinu fuse a is by no means uncommon. At Komatendu a new specie* <_,f 
Tabu nns was caught, along with T. besti var. urbucklei. Auehmeromyia Ini.,,!, 
was also obtained in the native town. 

On a mongoose (Mongos palmlinosus) several ticks were found ; these :ujn>nj. 
iug to Professor Nuttall are “apparently Jlae.maphysaUs leach? , but not tvpir-P 
bci ng much shortened.” A new species of Ixodes was also taken from the tan,,, 
host, while the lungs contained several specimens of Porocephalns sp. 

Between Komatendu and Bendu the country is extremely hilly, and part ot 
the watershed between the Rivers Moa and Male has to be crossed. Tin* lull* 
are heavily clothed with small trees and thick undergrowth, and Glossina 
may be caught at almost any part of this region. The same species occurs at 
Bendu. From Bendu to Bunbumbo the road runs nearly parallel to tin 
River Male, the country being fairly level. Several G . putpulis were caught at 
the River Leya, a tributary of the Male, near Bunbumbo. »SV omoxys cabitr<ii>< 
was also common at Bunbumbo. A well-made wide road runs from there t > 
Segbwima, on the railway ; no blood-sucking insects were seen during the 
stage, but Tabanns pinto was caught at the town of Segbwima. 

(f».) Daru to Bo, via Bandasuma. 

The region now to be described lies south of the railway, and the mm.' 
traversed crosses three distinct river systems. From Darn to Bandasuma tii> 
basin of the River Moa is followed, roughly parallel to the river. At Bandasuma 
the River Moa is crossed, and the road then passes over the low watershed wliirh 
separates the Moa from the Ivittam River ; this last-named takes its origin 
south of the railway and flows almost due south into Lake Kassa, part of tin 
lagoon which separates Turner’s Peninsula from the mainland. At Largo tlii- 
river is crossed, and near Tikonko the Bum or Sewn i 3 again encountered : tin 
river basin of the latter is followed until Bo is reached. 

The country between Daru and J urn is mostly level in the parts traversed hy 
the road, but hilly to the east and north-east. These hills form the watershed 
between the Rivers Moa and Morro ; they are forest-clad, but the level country 
is covered with short bush and is much under rice cultivation. 

The first town at which a halt wtis made was Jowati, which stands at t h< 
confluence of two small streams which run into the River Moa. There Glos-'oe- 
pulpalis and T. besti var. arbucfdci were both found in numbers, and from larva*- 
obtained ip a “ju-ju ’ basin on a grave Stcyomyia fas data was bred out. It i? 
worthy of i^ote that from one of the Gloss inn caught here a semi-deposited pupa 
of. a pale golden yellow colour protruded ; the date was 19th August. 

- t'N 9 blood-sucking Hies were seen between Jowati and Mendikama, but at tlm 
•layer town both G. pulpalis and F. besti var, arbucklci were caught. Between 
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Mi ndikama and duru the country is more hilly ami covered with thick forest 
,r[o«lh. Gloss! na t'lisra was common, anil near swampy places atul streams on 
Jin' roail O. pulpuhs occurred ; Stamo.rys culiilraiis anil a new species of TuUiiuis 
■I''' raie'ht in the town. Front Joru to Bandasuma the roail passes through 
thickly forested country, and the predominant species obtained was Glossiim 
Reference to the map will show where these were chlaineil, so that it is 
uiineeessarv to detail each locality here. G. pnlpnlis anil 'I'nhonus llwnuiuiis 
iveie also caught near (ligbema. 

Ihimlasuma is a very large town, well laid out and very clean, situated on the 
hank of the River Moa (1‘late XIX, Hg. 2). Extensive clearings have been made 
f,,]. farming purposes and it says much for the way the town is looked after that 
onlv a very few specimens of G. pnlpnlis were seen and no other blood-sucking 
dies were encountered. 

Between Bandasuma and Falaba (2)° the country is foresl-chul, and Glossintt 
f«> a was again plentiful all along the route. Falaba is a small town on a Iribu- 
tarv of the River Moa. The following blood-sucking Hies were obtained there : — 
Glossinu pnlpnlis, Clin/. sops loHi/irnniis, Cul-.r llyripi's var. Justus, Cuhr pniniii, 
and Sinin/ittin (him nos nut ; the last-named was very troublesome. 

Towards Bttmpe, about half-way to Bamlajnma, Glosshtn fnstu was again met 
with, hut after that point the country is much more open. Bamlajnma, was the 
old heaihpiarters of the Sherbro District, hut these are now removed to Ihtjelmn. 

It will still, however, remain an important town owing to the fact that it. is to lie 
one "f the new outposts of the West African Frontier Force. It is situated on 
the River Wanje, a tributary of the Kittani River : G. pnlpnlis was the only 
blond-sucking Hy seen there. 

From Bamlajnma to Semhelmn the country is again well forested, and Glnssinu 
ntsai was found at two places (,«■•■ map). At Sembchun, on the River ) aim, 
which runs into the Bum or Sewa not. far from this point, G. put pul is and Stmuhum 
ihimiwsum were abundant, the latter in large numbers. I he Bum River has to 
he crossed between Sombelum and Tikonko ; there G. pnlpnlis was caught ; 
while at Tikonko the same species, 'roxurlii/ncliilns brcri/ml/tis and Siwnlinin 
r him nusu m were also obtained. The forest in this region gives way to thick hush, 
while between Tikonko anil Bo oil palms are freipient and extensive clearings 
have been made for cultivation. 

'•) Bo to Moyamba, via Tungea and Makump. 

The region now to be described lies for the most part in the basin ol the River 
Jong, but part of it also in that of the Bum or Sewa. It was traversed between 
the 19th and the 25th ScptemW ; reference to tlm map will show the circuitous 
nature of the route. 

From Bo to Dumballa the country is slightly hilly ; thick bush predominates, 
hut grassy knolls occur in many places. The only blood-sucking fly seen tbeie 
was Glossina palpalis at the town of Dumballa oil the River iabe, which Hows 
southward and enters the Bum north of Mafwe. 

’ To avoid confusion between this town and the other of the same name near Kaballa, I have 
added the numeral (2) after it. 
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Between Dumballa and Goraun the country is hilly and forms part of i|„. 
watershed between the Hirers Bum and .Tong. Goraun stands on the River l.| a 
or .Taya, which flows into .the Taia, which further on becomes the Jong. 
blood-sucking flies were seen there. At a small town called Kennema a ponv in 
good condition with no signs of trypanosomiasis infection was seen. 

From Goraun to Jarra the road passes along the bank of the River Ida f,, r 
the first part, and after that crosses numerous streams which run into the Hun, 
The country is composed of low rounded hills which are for the most part covered, 
witli grass with very little bush. .Evidently the whole of this district is devastated 
annually by fire in the dry season. At Jarra Tabanns rufienu and Simulim,, 
duvuwsum were caught. 

Between Jarra and Gendema, a small town situated on the bank of the Si « a 
River, the road is undulating and numerous swamps and streams have to l» 
crossed. At Jagbwima, wdiere the River Sewa is first encountered, Glossiuu 
pat path is common, and this species is to he found all along the river bank to 
Gendema. At tint hitter town G. palpalis was found along with T. ntfiirns. 
T. hesti var. arbuchlei, and T. postar.utus , Aust. i. 1, 

From Gendema to Kaniborna the country consists of low rounded hills covered 
with gras3 and low hush ; large granitic bosses occur in parts and there is 
abundant cultivation. This area is extensively burnt in the dry season. Nu 
blood-sucking insects were seen during this trek, and the oidy species obtained at 
Katnboma was Simulimn damnusum. 

Onwards from Katnboma to Tungea the country is more thickly covered with 
hush, and there are numerous swamps in the valleys. Glossina fuscu was captured 
in the thick bush, and Ilippucentrum mnrphyi in the swampy places where there 
was dense shade. The last-named species had not been described at the time of 
capture, and extended notes were made by the writer, but since then Austen lia« 
named it, and given a long specific description” from specimens caught by 
Dr. Murphy. It is unnecessary to quote my notes in full, but the following 
observations will supplement the description given by Austen. Descriptive:— 
The eyes of this species when alive are of a dull bronze green, and arc traversed 
by four yellow horizontal zig-zag hands. Habits: — It is the most vicious liiter 
yet encountered by the writer; in its mode and determination of attack it remind- 
one more of an infuriated wasp than a Tabanid ; its dart is sudden and it secai- 
to insert its proboscis before it actually alights. It appears to prefer s}i;\dv 
places similar to those in which G. palpalis is fouml, but especially in the vicinity 
of swamps. 

At Tungea in addition to Glossina fusea^ T. besti var. nrbncklei was eiiugld. 
Between Tungea and Bewama the country is hilly and several swamps have to 
be crossed ; it is covered for the most part with thick bush but is forest-like in 
places. In the more densely-shaded portions Glossina fuse a is found, while >>i 
simitar situations near the swamps Hippocentrnni mnrphyi is common. At 
Bewama G> palpalis was caught on a small stream, a tributary of the Kiver 
Taia, and in the town itself T. besti var. arbuchlei. and T. postaentus , Aust., U~ 
were obtained. A species of A mblyomma was found on grass. 

* Bull. Eut. Res. iii, pp. 135-6. 
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The road from Bewama to Monghcri crosses the River Tain at .1 agbara ami 
after striking across a bend re-crosses tins river before Monglnri. G. /htliialis 
and //. murphy/ were found at Jagbara, and the same two species also occur at 
Xlutigheri. Ceralofuyon sp. was also troublesome at the latter )daee. Between 
M.mglieri and Yele the road skirts the southern end of the Kantian Mountains, 
jiraetieally follows the right bank of the River Tain, and erosses several large 
tributaries of this river. (1. palju/lh was seen at several of these and also at 
Vile on the River laia. Where the road runs Ilea I' the mountains, whieh are 
densely clothed with thick forest, G. fitstu was caught, while at Vole Tal/am/s 
rulirr/is was obtained, and at a swamp near that town //. /uurphi/i was captured. 
From Yele to Makump the road runs along the western side of the Kagnari 
Mountains and afterwards skirts the base of the Masamanka Hills. The whole 
country is densely wooded, and Glussinn fn.sru is to hi 1 Found utmost everywhere 
(srr map). 

Between Yele and Maycppa G. palpalis was caught, on a stream near 
Dumbnlla, and further on again on the. River Kanasi between Maycppa and 
Matntaka. At the latter place F.retmopoilih s rh/u/siu/aslrr was bred from larvae 
taken from a calabash used as a “juju-” or “ medicine-pot,” and Jlip/H/rmlnu/i 
murplnji were found near a swamp at. the same place. The country between 
Matntaka and Makump is thickly covered with oil palms and there are numerous 
swamps. The River Pampana, or Sanden, or Taia, or .long, is crossed not. far 
from Matotaka. The town of Makump stands on the bank of the Rokell River, 
and on both these rivers G. palpalis occurs in large numbers, while in the 
heavily-forested region between them G . fusea is abundant. At Makump, in 
addition to G. palpalis, Stegumyia Jasnata and a new species of //<r rmatt/pi/la 
were obtained. 

The region between Makump and Yonnibamia lias been described by the 
writer when discussing the branch railway (see p. ). Between Ymiiiibanna and 
Moyamba the only blood-sucking insects seen were G. fusva. near the town of 
Baiubama, and G. palpalis at that, town. 

0 s -) Moyamba to Bonthe, Subu, Mafwe, Mattru and Rotifunk. 

Moyamba to Bonthe. This is the direct line of communication between 
Freetown and Bonthe and is the route by which tlie mails arc carried. I lie 
lirst part, namely from Moyamba to Sembeliun, is accomplished by road ; the 
second part, Scmbehun to Bontbe, by rowing boat down the Senibchun creek. A 
well-made road connects Moyamba and Sembeliun through a densely-wooded 
country. Gloss in a fusca occurs at several places on this road. 

Scmbehun is an important town standing at the head nt a long creek of the 
i'nine name ; its importance is due to the fact that the tidal influence ends there 
and canoes cannot ascend any further. Consequently it is a sort of loading and 
unloading inland-port for Bonthe. It is surrounded by mangrove swamp which 
is uncovered when the tide is out. G. palpalis is everywhere to lx; seen, and 
T. he&ti var. arbucklci is not uncommon. 

The whole creek with its mangrove swamp is characteristic of all tidal reaches 
in West Africa, As far down as Torkc there arc patches of higher land, and 
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there one seen small fishing villages, but beyond this town the whole or. a j. 
under water at high tide in the rains, and the only signs of human habitation ar- 
a few fishing huts used during the dry season. Near Bonthe this creek U 
divided in two by Sherbro Island and opens into the sea east and west of thi- 
island. O. palpalis is everywhere abundant along the creek and Tain,,,,, 
fascial its and T. besli var. ar/mchlei are far from uncommon : /'. fiostacutu* wa. 
also found near Y orke. 

Bonthe, as has already been stated, is an important port for occan-gnin., 
cargo steamers. It stands on Sherbro Island, is well protected from the sea, and 
is surrounded by mangrove swamp. A great amount of reclamation has lo-,-u 
done and work of a sanitary nature is being constantly pushed forward. Clearing 
and effective sanitary measures have done much in recent years to diminish tin 
number of Glossinu palpalis which formerly must have swarmed over the whole 
area. The two most troublesome mosquitos are Anopheles costalis and Stcpoou/in 
fusciata , hut according to Dr. Orpen, who was stationed there during my visit, 
these have also been greatly reduced in numbers in the last few years. 

The journey from Bonthe to Suhu was accomplished in rowing boats along tin 
lagoon which separates Turner’s Peninsula from the mainland. Owing to the 
largo amount of fresh water which is constantly being poured into the lagoon In 
the Bum River, the water is brackish only for a very short distance from Bonthe. 
and consequently the mangrove area is very limited in this direction. This i- 
gradually replaced by grass, palms, and generally shrubby vegetation. The 
shores arc very low-lying and swampy (Plate XX, fig, 1). Glossinu pulpulh was 
caught at several places between Bonthe and IVJuehaj, and at the latter place 
Anopheles costalis and Mnnsonioides nnijonnis were troublesome. 

Between Mucha j and Kattin the shores arc again low-lying and swampy ami 
are covered for the most part with grass, but here and there clusters of oil palm- 
and bush are to be seen. G. palpalis was caught at Bap and Kattin and probably 
occurs in many more places in this reach. Tabanns faseiatus and T. taeniola wen 
also found at Kattin, while in the bush behind this town Anopheles mauntiamis 
occurred in numbers. Between Kattin and Sulm there arc many small villages 
which are high and dry during the dry season, lmt which are almost completely 
submerged in the rains (Plate XX, fig. 2) ; miles of grass land arc similarly under 
water in the rainy season. The town of Sulm is situated on Turner’s Peninsula 
to the south-east of the mouth of the Bum or Sewa River. G. palpalis was 
obtained there and /’. fasciolas was caught at several places between Kattin ami 
Subu. 

The town of Mafwe stands on the Bum River, about 50 miles from its month : 
to this point the writer ascended in a rowing boat. The banks on the lower part 
of the river as far up as Torma are similar to those in the lagoon and are covered 
with grass, with occasional stretches of overhanging bush. Near Gori the gm-< 
diminishes in amount and is eventually replaced by tall overhanging trees and 
dense undergrowth (Plate XXII, fig. 1). It may be taken as a fair guide to the 
distribution of Glossinu palpalis in this region if one says that wherever hush 
occurs there that species will be found, but seldom, or never, where gra-- 
ywedominates. The same may said of Tnhanns faseiatus. 
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forma will long remain a vivid memory in the mind of the writer on account 
0 { it- mosquitos. His experience there was certainly the worst he ever en- 
countered with these troublesome insects. As soon as the sun had set, thov began 
u , invade the rest-house and work was impossible. So numerous wore they and 
Mnod-thirsty that the process of undressing had to he conducted outside. By 
.,,nu l means or other a few managed to win their way inside the mosquito net, and 
t0 remain in bed was simply courting disaster. Finally, my dog, which was 
chained to the bed, became restive and l had to get up and loose him. lie made 
one rush for the door and did not return for hours, which wa- far from his usual 
hahit. To return to bed was now impossible, and I was being bitten in every 
available spot. I counted over 300 on one side of my mosquito m l at one time 
and in about twenty minutes 1 caught and chloroformed over St) in glass-bottomed 
1 h.xo«. The buzzing noise emitted by the remainder could he heard many yards 
fnun the house. The rest of the night was spent in the open, and dressing in the 
morning was accomplished outside. The servants who were quartered in the 
town complained bitterly of their troubles with mosquitos during the night. On 
examination the following species were identified : Aaophctcs maaritianus* A. 
n» tails. Mansoniotles unijormi x, and J\f. afriv.nmts^ and it is more than probable 
that all these species occur in all the towns along tin* lagoon and on the river. 

(i. palpal is was caught at Oori and at several places between Dcnmboa and 
Mai we, while Tabanus fascia tits was abundant ail along the river. At Mafwe 
T. fuAvialm and T . besti var. urhacllei were caught in a house in the town. 
Several specimens of Porocephalus sp. were obtained from a snake (AW<t a/bicollis), 
four feet long, shot in the river. , 

The remainder of the journey to Kotifunk was accomplished overland, 
between Mafwe and Mattru T. fascial us and 7’. besti var. ur/nnl/ri were both 
caught on the road. Mattru is a large town on the .Jong Kiver at the limit ol 
navigability for large boats from Bonthe. The following blood-sucking insert* 
were obtained there: — Glossinn pa l pa Us, '/'ttbanus fascial US, 7 '.hash, 7\ best/ var 
<tf /arch lei, Haematopota sp. Anopheles cost alls, A. unumtianas , Mansoaionlrs 
ttni for mis and M, africunns . 

The country from Mattru to (ibangbama is undulating ami covered with low 
thick scrub (Plate XXI, figs. 1 and 2). I'abanus fascial as was the only blood- 
sucking insect seen during this trek, but at (ibangbama Glossina fnsca was 
obtained. A lizard (Arjuvna colononun) was caught there and found to he inlcstcd 
"ith a red ecto-parasite belonging to the genus Gechohia, ol which hitherto only 
“no species, namely, neumanni, has been described. 

( ibangbama is the headquarters of a sub-district of Sherbro where an Assistant 
district Commissioner is permanently stationed. At the time of my visit a 
company of the West African Frontier Force was quartered there and consider- 
able clearing had been effected for the erection ol military lines and a large prison 

l Plate XXI, fig. 2). 

I lie road from (rbangbama to Sembehun crosses numerous rivers and creeks 
at the limit of tidal influence, or in other words, at the extreme northern limit of 
mangrove swamp. At all these places G. polpalis was found, it is unnecessai y 
to give these localities in detail, as all arc recorded on the map. 1'abanus besti 
' v a< the only other blood-sucking insect seen during this trek. 
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Between Sembehun and .Senahu the country is fairly level, swampy in pla,., , 
and covered with low bush. At Senahu the following were caught : — G.palp„n' 
T. frisciatus, T. besli var. urbucklei, and a new species of Haemataputa. 

From Senahu to Rotifnnk (on the railway) the eountry is undulating and 
covered with low bush with abundant oil-palms. G, palpalis was caught at tb 
River Male, and T. besti var. arhucklei not far from Rotifnnk. At this town < 
male specimen of TUanmasloccra nkira, a very rare species, was obtained. T), e 
following note on the colour of the eyes in the fresh specimen was made at tli, 
time of capture. “ The upper two-thirds of the eyes is yellow with irregular 
bronze spots, while in the lower third the pattern is the same but the colours ;n t 
reversed ; in both eases the spots are irregularly disposed.” 

(lb) Rotifunk to Waterloo via Rokell. 

Rotifnnk stands on a small river, the Btunpe, which joins the River Walls, 
oil which Senahu is situated, before it enters the sea. From Rotifnnk tu 
Rnbarri the country is undulating and covered with low thick scrub ; then- 
are extensive clearings for cultivation and numerous swamps. All along this 
road Tahanus besti var. urbucklei was plentiful. At Robarri, which stands mi 
the Ribbi River, the vegetation is milch thicker and continues so to Rokell. 
Glossina fiisca was caught at several places in this region, along with T. bmi 
var arhucklei. 

Rokell is situated on the left bank of the river of the same name, opposite 
the town of Mahile. Large canoes ascend from the sea to this town, hut 
although the tidal influence is felt, there, it is not brackish water and con- 
sequently there are no mangroves. G. palpalis is to be found all along the 
river banks, and T. besti var. arhucklei is very common. 

Between Rokell and Ropat the road follows the river for the greater part of 
the way at varying distances from it. The same two species mentioned above 
were caught there, but in addition to these Tahanus fascia-tun was also seen. 
From Ropat to Songo Town the country is covered with low bush and there is 
abundant cultivation. T. bestt var. arhucklei and T.fasciatus were both plentiful 
along this road. 

At Songo Town Ttkipicephalus sanguineus was found on dogs, and at Newton 
Station llaemaphgsalis leac/ti was taken from a bush-shrike (Dri/oscopus t un-Hi > 
shot there. The road from Songo Town to Waterloo follows the railway : at 
the latter town G. palpalis and T. fascial us were obtained. 

(Kb) The Peninsula Waterloo to Freetown, via Kent. 

The road from Waterloo to Kent, which is situated at the extreme south-east 
point of the Peninsula, passes along the base of the mountains from which Siena 
Leone takes its name. With the exception of G. palpalis at Kent no blood- 
sucking flies were seen on this trek. 

A visit was made to a small group of islands known as the Banana Island-, 
which form a continuation of the Peninsula. ; there arc only two towns of any 
size on these islands, namely, Dublin (Plate XXII, fig. 2) and Ricketts : <>■ 
palpalis was found to be common along the beach and in both these towns. 



RESEARCH IN SIERRA LEONE, 


1 S3 


A road runs from Kent to Freetown along the coast, and on it are situated 
jevcral large and important towns, the chief of which arc York and Hamilton. 
Several creeks surrounded by mangrove swamp have to he crossed hv canoe 
and at all of these G. jxilpalis was abundant. Reference to the map will show 
some of the places at which captures wero made. 

(li.) Freetown. 

Freetown has always had a bad reputation for mosquitos, but thanks to the 
efforts of the Sanitary Department this stigma may now he partly withdrawn. 
In 1911, Dr. D. Alexander took over the duties of Sanitary Officer for Freetown 
and directed all his energies to the almost herculean task of abolishing these 
insect pests. By means of a careful and systematic examination of the various 
compounds and by a rigorous application of the mosquito ordinance, which makes 
the presence of mosquito larvae in any compound a punishable offence, the 
natives have been made more careful as to the water-containing reeeptaides in 
their preserves. This work was carried on in the face of great opposition on the 
part of the natives, and it will have to he continued in the same stringent manner 
for some time to come if the benefit already achieved is to he maintained and 
augmented. 

At my suggestion, Dr. Alexander kept and bred out some of the larvae 
taken during his inspection, and also preserved many other sets of larvae which 
lie had collected as evidence in criminal charges. It is unnecessary to give the 
details of the nature of the various receptacles in which these larvae were found, 
ns the most of them are now well known, nor would it serve any useful purpose 
to give the exact localities where these were found, hut it might ho well to 
point out the types of mosquito found in Freetown. 

lly far the commonest and most widely distributed is SUynmyia fasrinta ; it 
may safely be said that this species bred out from over 9(J per cent, of the 
samples taken. The other species found include :—Stegtmiyiu sugetts, Anopheles 
rostalis, A. funestns, Culex duttoni , C. invidiosus, C. deems, and Culiciomyia 
nehulosa. 

An examination of the area at Cline Town, which belongs to the Government 
Railway, made by the writer along with Dr. Alexander, revealed a most 
deplorable state of affairs. Lying about all over the compound were iron and 
other utensils not in use, which served to hold small quantities of water. In 
every collection of water examined mosquito larvae were found, and in every 
ease Stegomyiafasciata bred out from these. It should be borne in mind that 
all water-holding vessels should be examined and emptied regularly, as one can 
never he sure under what conditions Stegomyia may breed, e.g., the water which 
was kept ill the barrels used in the blacksmith’s shop for cooling red-hot iron, and 
which must necessarily become fairly warm at times, was found to contain larvae. 
Materials used in railway construction, when piled up, in most cases formed 
suitable places for the breeding of mosquitos, and if such is to be avoided there 
is only one solution, namely, the storing of these under water-tight roofs. 

Apart from mosquitos, blood-sucking Hies are practically unknown in Freetown. 
Glossina palpalis occurs around Wilberforce and Hill Station and I have also 

32306 C 
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seen this species at Mirimar and Cline Town. One specimen of Tkaumastorer,, 
uktca was caught by Dr. Kennan, in March, 1909, near a lamp at night in a house 
in Freetown. 

IV. IIecohlis of Ulood-Scjcking Insects and other Arthropod-, 
from Sierra Leone. 


The various blood-sucking insects and other arthropods which have been found 
in Sierra Leone have been referred to in different places in the Narrative, but it 
has been thought advisable to collect these and place them in tabular form. 
This list, however, cannot he regarded as complete, as a large number of 
specimens collected by the author still await identification, and a considerable 
number of these will undoubtedly prove to be new. It will be seen from the 
following list that quite a number of species have been recently recorded from 
Sierra I. cone for the first time, and there can be little doubt that several no in 
still remain to be discovered. 

The distribution records of the various species arc very scanty, and it is to b 
hoped that those whose inclinations turn that way will collect each and every 
species, and by keeping exact data help in mapping out the distribution areas of 
tiro different genera and species. 

Order DIPTERA. 


Anopheles costal is, Lw. 

„ fuacstus , Giles. 

„ muurUianu8 t Grp. 

Culex decent , Thco. 

„ dutloni , Theo. 

,, invidiosus, Thco. 

„ pruina, Theo. 

„ ligripes, Gr. var./wscus, Tbeo. 

Culitiomyia nebtdosa , Thco. 

C! try sops longicomis, Macq. 

Hacmatopota cordigera , Bigot. 

grahami , A list. 

„ lacessens, A ust. 

llippoceniru tn trimaculatum, Newst. 
„ murphyiy Aust. 

Rhinomyza stimulans, Aust. 

Tabanus argentine , Sure. 

„ besti, Sure. 

„ „ var. arbuddei , Aust. 

„ brumpti , Sure, 

it co/igoierisi # , Ric. 

„ fascialus, F. 

„ kingsleyif Ric. 

„ la vc rani, Sure. 

Glosshia fusca , Walk. 

„ longqxdpis, Wied. 

„ palpalie, Rob. Desv, 


Family Cuucidae. 

EretmopodUes chrysogasicr , Grah, 
Mansonioides africunus , Theo. 

„ uniformie , Theo. 

Odder <> tutus cumminsi , Theo. 
Stegomyiu apicoargentea, Theo. 

„ fasciulu, F. 

„ sugens , Wied. 

Toxorhy whites brevipalpis, Theo. 

tmily Tahanidae. 

Tabanna marmorosus, Sure. 

obscurcf umatus, Sure. 
obscurisstmus, Ric. 
par , Walk. 
pertinent, Aust. 
plido , Walk. 
postuc.utus , Aust. i.l. 
quudrisignatus , Ric. 
ruderus, P. de B. 
secede Walk. 
socialis , Walk. 
subangustus, Ric. 
taeniola , P. de B. 

,, thor acinus, P. de B. 

| Thaumastocera akica, Griinb. 
imily Muscidae. 

Stomoxys calcitrans , L. 

„ nigra, Macq. 


Ceratopogon sp. 

Sirowtam damnosum, Theo. 


Family Cuikonomidae. 
Family Slmuliidae. 
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Order SIPHON APTER A. 

Family Pci.iein.vE. 

t'<,ii^:rphtrfii8 cams, Curtis. j Ctenacejihalas /flit, BmichA 

Family Sarcopsylmdak. 

Dtrmatopkihu penetrant, L. 

Order ACA1U. 

Family Ixomn.vE. 

\.„l,biomma epteiulUlum, Giebel. Uaemaphgmlh Irarhi, Aud. 

iholloni, Neum. i „ ]nii-mn!n , Xemu. 

variegai urn, F. , /naira sp. 

IfMi.hilus australis. Fuller. ; Rhipiivjilialue niniiuiufue, Lair. 

Deniuirfntor circuinguttiitus, Neum. 1 „ timut, Kooli. 


V. Vocabulary of Native Names for Insects. 

The compilation of a vocabulary of native names for any group of animals is 
beset with many difficulties, and in the case of insects this is still more 
pronounced, inasmuch as these names are seldom or never given to the. insects 
after handling or examination, hut nearly always during their llighl or win n 
tliev have settled down and are biting or have already bitten. I'uuseciuentlv, 
one often finds that a single name may be applied to very diverse species or even 
genera of insects. 

On the other hand, native names often give a elite to the bionomics of certain 
insects based oil the observations of the natives. Consoipiontly, 1 tried to obtain 
as many names as possible from the various tribes with whom I came in contact 
in Sierra Leone. By so doing the interest of the natives themselves was aroused, 
and one was able to make a start 1 at instruction as to the dangerous nature <d 
.aril insects, their methods of breeding, their habitats, and so on — a subject, w hich 
is well worthy of the attention of the travelling medical officer. 

It is not claimed for the following table that it is complete or correct in every 
detail, and the author will be grateful for any additions nr corrections. The 
explanations given in the footnotes to the table are set down just as given to me 
hv my interpreter in his own rpiuint manner oi speaking: the identilieutiuii oi 
the genera and the species was made from an examination ot actual specimens oi 



, (’) = “ Black fly " : (*) = “ Cut like a knife " ; (>) = Crrat'pog"* ; (') = 

" . ,«) _ Tnbanui pinto ; (’) = “ Softly-softly biter " ; (*) = •* Quick Biter ; 
{Mgl = bosh-cow). 

32306 


S.imiilttnn ; ( •) = “No 1ft 
(5») = “* Follow bush-cow " 
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VI. Insect-borne Diseases In Man and other Animals. 

Malaria. 

As in all West African Colonies, this is by far the most prevalent insect-born. 
disease. Sub-tertian infections are most frequent, but benign tertian and quartan 
are far from uncommon. Of recent years, however, the number of eases luu 
been gradually diminishing, owing in great part to the almost universal u.-e ( ,{ 
quinine as a prophylactic, the more prevalent use of mosquito nets and mosquito- 
proof rooms, the segregation of European quarters, and the sanitary measure- 
adopted for the diminution of the number of mosquitos. 

Practically nothing is known with regard to the species of mosquitos which 
are implicated in the transmission of the disease, but it is more than prohahl.. 
that Anopheles funeshts and A. costaUs are the principal culprits. 

The number of recorded deaths from malaria from 1906-1909 are as follows : - 
1906, 118 ; 1907, 202 ; 1908, 150 ; 1909, 119. 

The malarial index has been worked out for a number of towns in the colour, 
and the following are the percentages found : — Kent, ,80 ; Tombo, 76 ; Waterl,,,,. 
69 ; Hastings, 04 ; York, 60 ; Dublin, 50 ; Ricketts, 41. 

Those figures taken in conjunction with the recorded number of deaths (which, 
of course, represents only a small proportion of the actual number) shows that 
malaria is still a factor to he reckoned with in the economic and social 
development of West Africa. 

Yellow Fever. 

In 1910, 13 diagnosed cases of this disease occurred in Freetown ; these were not 
confined to one locality but were distributed over the town, some in the European 
part, some in the quarter where the Syrians congregate, and some in the purely 
native quarter. Ten deaths were recorded ; these were as follows : — Europeans 
Syrians 3, natives 2. In addition to these there were 11 suspicious cases, with 
one death. As lias already been pointed out, Steyomyia fasciata is ubiquitous in 
Freetown, but stringent measures are being adopted for its diminution. -V 
special Commission is also studying this disease in Freetown, as well as in all tin 
other large coast towns. 

Sleeping Sickness. 

Only one diagnosed case of this disease has been recorded from the Protector- 
ate, for though several other suspicious cases have been examined, no trypano- 
somes were found. During my tour in the Protectorate I came across two native-, 
a man and a woman, at Kamatoto, in the Kaballa district, both showing symptoms 
which seemed to indicate trypanosomiasis. Blood films were taken from each, 
but no trypanosomes could be detected. 

The Principal Medical Officer in his annual report for 1910 says: “ From the 
reports of Medical Officers I am inclined to think that human trypanosomiasi- ‘ 
at least not on the increase in Sierra Leone.” 
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Trypanosomiasis of Stock- 

This! disease has been referred to in several parts of the report, but more 
especially 011 P* 164 with regard to Kamatoto and Yiniia Sokuvelln. 
There can be no doubt that this disease is very prevalent, but so tar as one eau 
either it does not seem to account for anything like a heavy mortality, if we 
exclude the two exceptional eases mentioned. 

In the Koinadngu district, cattle form a large source of the wealth of the 
natives, especially the Limbas, and an examination of tin* map shows that 
(Hossina palpalis ami G. lonyipaipis are very abundantly distributed in this 
region. The Timanis are great cattle breeders ami reference has already been 
made to the large cattle towns, e.//., Rowerri and Resorse, in tin* Karene District. 
In fact, it may be said that, with few exceptions, cattle are to he found all mcrtlm 
Protectorate. In most places they look exceedingly healthy (Plate Will, lig. 1 ). 

It is very difficult to say how far immunity mav have been acquired, but. one 
thin" is certain, namely that, despite all the conditions for infection being present, 
i he rate of mortality is low. 

On the other hand, Sierra Leone has a had reputation for horses. Of seven 
examined between Port Lokko and Kabul la, near the Great Shames River, 
trypanosomes were found in the blood of three. The infection was very scanty 
and it is very difficult to say what the species was, but morphologically they 
appeared to belong to Trypanosoma era n si. 

Some years ago, several donkeys were brought from the Gambia to Sierra 
Leone and quartered at Port Lokko-' •■■■perhaps tin; most unfortunate selection of 
a camp that could have been lqndc. In a short time m arly all died, but. so lur 
as I could find out, no data or history of 1 he eases is available lor any definite 
conclusions to he drawn as to the cause of death. When 1 was at Port Lokko 
in 1912, I saw a foal belonging to one of these, donkeys, and it looked in perfect 
condition and showed no signs of trypanosomiasis. 'Phis experiment is well worth 
repeating because, so far as one can see, t lie conditions arc quite us favourable tor 
donkeys in Sierra, Leone as in the Gambia. 1 be original experiment should be 
disregarded, as it proves absolutely nothing. If such an experiment be under- 
taken, it must be done under proper supervision and a detailed history, both 
clinical and microscopic, of every case should lm kept. 

The two epidemics referred to on p. lt»4 call lor attention at this point. 
The history of these as given by the natives is certainly suggestive of trypan- 
osomiasis, and one is immediately confronted by the. question of the source of 
infection. I have nothing further to odd to what has already been said, but I 
would once more point out the desirability of a systematic examination of the 
blood of all game, large and small. The solution of this problem and the 
introduction of animal transport to Sierra Leone would mean a material increase 
in the prosperity of the Colony. 

VII. The Genus Gi.ossina. 

This genus is represented in Sierra Leone by five species, namely : —G. 
Hindis, G, fuse a, G. Ivnyipatpi * , G. pa Hirer a, and G. niyrofuseu. 

Of these, however, only the first three require to betaken into account m a 
discussion on distribution, as our knowledge of G. pa l Hr era and G. nigroj usca is 
based on a single record in each case. 
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Tn my report on Southern Nigeria, I dealt at considerable length with tU 
factors influencing the distribution of G. palpalis, G. tachinoides , G. submurtihi, u 
G. lonyipulpi * , and G. Jusca in Nigeria, and the conclusions arrived at for the 
region are equally applicable to Sierra Leone, Briefly stated, it may be 
that Southern Nigeria and Sierra Leone are almost identical in the conditio?:* 
which tend to support the existence of the three species of Glossinn to L 
discussed here. 

In the report mentioned the following occurs : “ This species ( Glossiua palpal;, \ 
is ubiquitous along the coast region and follows the course of all the rivers, [t 
exists wherever the rainfall is great, where the dry season is not of long duration, 
where the vegetation is dense, and always along the basins of rivers. Where miv 
or sill of these factors are less accentuated, the number of individuals tend* t., 
decrease.” 

Reference to the chapters on Geography and Climate in this report will show 
that those conditions are fulfilled throughout the whole of Sierra Leone, and a 
glance- at the map will be sufficient to indicate that this species is ubiquitous Lit 
follows more closely the river courses. 

In the same rei>ort a comparison was made between the conditions most favour- 
able to G, sub mar sit ans and G. lonyipulpi s f and it was pointed out that G. sub - 
?n or si tana inhabited the drier regions where savannah forest was predominant, 
while G. lonyi pal pis was associated with a inoistcr climate and a slightly denser 
type of vegetation. In no part of Sierra Leone are the conditions favourable 
for G. submorsitans, hut in the Koinadugu district conditions similar to those in 
which (r. lonyipalpis occurs in Southern Nigeria are to be found, and there, a- 
the map will show, do we find this species widely ‘distributed. 

Ghssinu fusca favours dense vegetation and a moderately moist climate, and 
is to be found in Sierra Leone in the regions of densest forest growth ; in fact, as 
the map will indicate, the delimitation of the forests (see page 155) is at the same 
time a delimitation of the areas where Glossina fusca occurs. 

VIII. The Genus Stecjomyia. 

This genus being instrumental in the transmission of yellow fever, which b 
all too prevalent in West Africa, calls for some consideration. I have already 
referred* to two papers on this subject, the first by the late Sir Hubert Boyce, 
and the second by Dr. W. M. Graham, and l have also detailed the distribution 
of the various species of this genus in Southern Nigeria and elsewhere in West 
Africa. 

In Sierra Leone three species are met with, namely, S. fasciata , S. suyens and 
& ipicoarycntca . Reference has been made in different parts of this report to 
the breeding places of this genus, so that it is unnecessary to reiterate them here, 
and I shall content myself for the present with recording the localities in which 
each species has been found. 

S, fasciata : — Freetown; Cline Town; Batkanu ; Moyamba; Daru; Makiimp; 
Gberea; Tungea ; Kondundu ; near Kondita, at the River Lolo ; Benikoro ; 
Firiwa; Saudea ; .Towatiand Bonthe. In several places this species was found 

in the bush far from human habitations. 

* Bull, Ent. Res., iii, p. 191. 
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S warns : — Freetown; Kaballa ; Batkanu : Benikoro : Firiwa : Sonknniu ; 
Tirikoro. I 11 one case the larvae of this species were found in a pool in the river 
W-iliki, over o miles from a human habitation, and again in a pool in an exp,,-, d 
,,ek near the source of the Niger, at least two miles from the nearest village. 

S. npiroaryentea : — Dam. 

I'roin these data it will be seen that this genus, and especially the specie' 

* s not restricted to any delinite region but occurs at ven widch 
separated localities in the Colony and Protectorate. In Freetown more than 
no per cent, of the samples of mosquito larvae found in tin 1 nativ e eompounds 
am! elsewhere proved to be S, fuse in la. 

IX. Parasites of Mammals, Bums ash Kf.f i ii.es. 

Scattered throughout the report will be found records of the various ecto- and 
rudo-parasites from mammals, birds and reptiles, examined in Sierra l.eonc. It 
mi'dit be useful, however, to collect and bring together all such records in a Iona 
more handy for reference. 

'flto author hopes at some future time to make a more exhaustive study of 
the various parasites in West Africa, their hosts and distribution, but in the 
meantime little more can be done than to tabulate those found in the dillctcnt 
colonies. During my tour in Sierra Leone. I made a large collection ol 
Mallophaga and Anoplura from mammals and birds; Several ol the birds were 
obtained by the author, but the great majority wore i-lmt by Major II. .1. 
Krlsall, It. A., who accompanied me on a bird-eolloi ling tour lor two months. 
These parasites have not yet been identified and cannot lie included in this list. 
Matty worms taken from ilitlorcnt hosts also await idontilicatiou, so that tho 
following list can be regarded only as provisional. 

Mammals. 

Cattle : — Bovphilns australis, /laemaplt'/salis Irarlii, .hnlili/ianina ra ri, ijatmn . 

Dogs ; — Rhipicephalus so ay nine ns, R. simiis, ifainitiip/ipsiilis /•arlii, ( Iriiiiriphalns 
ranis, Cf. fclis. 

Elephant : — Amblyomvui tholloni . , Drrniacentor i tn umgntfafns. 

Water-buck : — Amblyomma sp. 

Hush-buck or Harnessed Antelope : — /laenntphgsalfs pit r mala. 

Marsh Mongoose {Mongos palndinosns) : — Hamm p/iysa/is leurhi (><**■ 

Ixodes sp. n., Porocephalus sp. (in lungs). 

Birds. 

Bush-Shrike ( Dryoscopus turetii): — I laemnphy stilts leaehi. 

Bush-fowl or Francoiin {Francohnus bicalcaralus) : llaenmphysaUs l rue n. 

Reptiles. 

Black Cobra ( Naia albicollis) : — Porocephalus sp. 

Lizard ( Agama colonorum): — Geckobia‘1 neumannt. 

In conclusion, I wish to take this opportunity ot thanking His Lxu Uenoy tho 
Governor, Sir E. Mereweathcr, K.C.M.G., and all those official.-* wit i w loin my 
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work brought me in contact. Especially should I like to express my indebted, 
ness to Mr. E. E. Evelyn, I.S.O., through whom all arrangements were earri-j 
out in a most expeditious manner; to Dr. R. M. Forde, the Principal Me<lir :i ; 
Officer, and Dr. R. II. Kennan, the Senior Sanitary Officer, for their kin { 
co-operation ; to Dr. D. Alexander, now Senior Sanitary Officer of the Guj,} 
(‘oast, and Col. Newstead, the Officer Commanding the West African Frontier 
Force at Darn, for much kind hospitality and assistance ; to all those who hav.« 
sent collections and whose records are included in this report ; and also to th- 
various officials, medical and political, in whose districts I travelled, for their 
kind hospitality, their whole-hearted support, and the many ways in which th. v 
helped to further the investigation. 









Fig. 2. View on the Moa River* at Bar.datiurr'.a. 


Vf- 








Ent. Research. Vol. IV. Part 3. 



1, View at Gbangbama showing the nature of the country ami tin- position < i 
the Commissioner's bungalow. 



2 . View at Gbangbama, taken from the Commissioner's bungalow, showing the 
soldiers' lines and jail. 



Fig. 2. View at Dublin, on the Banana Islands. 
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FSTOMOLOGICAL PESTS AND IMiOllLF.MS OK Sol T11KKN 
r '' NIGERIA. 

I?) A. D. I'tAcm ix, li.Si*. 

ImIc Entomologist to the .ti/ricitllunil Deportment . Smith, rn .\i,/,rio. 

(Platks XXII l— XX V III.I 

The account of the entomological work carried out In the writer in Southern 
Nigeria fall* naturally into three sections. October Meccmhcr I'll 1. .lauuaiw 
.| lim . 1912, and June -October lt)l2. During the lir-t |>erio<l. work. piiucipulh 
cotton peats, was carried on at the Agricultural lleadi|uarters, Ihadau. 

particular attention being devoted to the lied Cot Stainer ling. The -croud 

period was given to travel (fig. 1), when the entomological problems of the ditll-rcut 
ilistricts were studied on the ajmt, and lectures were given , o route to meetings of 
native chiefs, native agricultural societies, schools and school teachers 
The third period was spent in dealing with the insects of nursery cocoa, cotton 
maize and yam. Lectures and demonstrations were given to agricultural pupils 
A small amount of work with insecticides was attempted. In conjunction will 
the Mycologist, rules were formulated for conducting the three first Kumigatori: 
of the Colony. 



Fig. 1.— Sketch-map of Sou. tier II Nigeria, showing the author’s itinerary. 
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INSECTS AFFECTING COTTON. 

Mont of the research on the insects of cotton was prosecuted at the headquart. 
of the Agricultural Department, Ibadan, during the latter part of the 1911 c* »t i 
season and the early part of the 1912 season ; during 1911 attention was prin, . 
pally directed to the Red Cotton .Stainer. In that year, the Department ha| 
about 90 acres of cotton under experiment, mostly in 10-aerc blocks, and, in 1 !»]•_>_ 
about oO acres in 5-aere blocks. N yasaland, Meko and Islian cottons u,.,. 
cultivated, but the bulk was American of the varieties Georgia, Truitt's bj . 
Hull, Mebane ami Upland. Agcge cotton was grown from seed which the nativ. 
farmers at Agegc had mixed, the mixture being of native and American see U. 

The entomological work was done in conjunction with the efforts of th, 
Agricultural Department to find the most suitable variety of cotton for Southerjj 
Nigeria. Consequently the Nigerian pests on American cotton were prinripuHv 
studied. Reference to work on native cottons is frequently made. The accounts 
of many of the insects must be regarded as preliminary, particularly those part* 
dealing with Parasitic Hymenoptera, Arm dak and Coccidae. 

Harmful Insects. 

Cotton Stainers. 

Dystlercus superstitions, F. (Plate XXII I). 

The Red Cotton Stainer Bug has been observed at Ibadan and Agege in tin- 
Western Province, at Benin City and Ugboha in the Central Province, and 
Calabar in the Eastern Province. From these observations and the amount >■:' 
stained cotton brought into the markets from the surrounding outlying district- 
it may he concluded that the bug is widely distributed throughout the Colony. 

The adults and young have very similar habits.’ They are mostly in evidence 
during March, the time of ripening and shedding of the seed of the silk-cotton 
tree, and from September to the end of November during the ripening <>f t la- 
cotton bolls. They creep over the ground, sheltering under the low bush plant - 
and weeds which have survived the clearing of the cotton field, and climb actively 
over the leaves, flowers and bolls of the cotton plants. They show a distinct 
preference for shade during the heat of the day. As the cotton season advance- 
they simply swarm (Plate XX TIT, fig. 10). 

These insects suck the juices of the rich oily seeds of the cotton and silk-cotton 
tree, and stain the white lint or down of their food-plant with yellow excretory 
juices. At Ugboha, during April 1912, a somewhat striking observation wa* 
made ; a number of young stainers, about three weeks old, were found sucking a 
dead snail. Instances of carnivorous habits among the Pyrrhocoridae are not at 
all common. 

When the larvaj are feeding the head quivers, there is a long heave up at 
times which causes the stylets to lengthen and the bent part of the labium tu 
straighten (Plate XXIII, figs. 11, 12). The labium may be tucked away beneath 
the body while the stylets still work in and out of the seed, bending ami 
shivering like fretsaw blades. 

The only observed breeding season commenced in August and lasted till De- 
cember, coinciding with the cotton season. The earliest date recorded for finding 
couples in copulation was 28th August 1911, on ripening Hibiscus plants in the 
Nursery at Ibadan. In March and April 1912, however, young forms from one 
week upward in age were observed at Benin City, but the adults of this generation 
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wer e not found. Tilts period coincides with the time of ripening and shedding of 
die '-ceil of the silk-cotton tree. 

The questions as to the number of broods in the year and the special local 
plants upon which the insects feed, have not yet been settled. 

The eggs are of a cream-colour, translucent, about 1 nun. in length and 
■dinned somewhat like a fowl s egg (l’late XXIII. tigs. 1,2). They are laid in 
clusters and the number in each cluster varies a great deal. The clusters depos- 
ited bv captive specimens were found to have eggs to the number of 2i>, dll, :Sil, 
4 .i , .70. 57, 70,74, 77, HI, and 120 respectively, giving an average of lid. 

It is probable that the average is really higher, as the conditions of the laboratory 
experiments were not so natural as could ho desired. 

(Inly once, after repeated searching, were the eggs found in a drv dead hull. 
This suggested that they were laid on the ground, hut the exact situation was not 
readily found. Large numbers of very young Stainers, only a lew days hatched, 
were observed under the shelter of weeds in the hollows between the rows of 
cotton plants, and numbers of Stainers in eopolation were also noticed there. 
After much and frequent searching the eggs were at last discovered. They were 
deposited singly or, more usually, in clusters among the loose soil under weeds 
anil preferably in quite sheltered spots. In the laboratory the egg-stage in 
various eases lasted for 3, 5, 6 and 7 days. 

Two experiments were tried to find the percentage of young hatched, Imt the 
results cannot be considered conclusive. In one instance the result, was 2.7 per 
cent, and in the other 42 per cent. It is probable that the normal period of 
incubation is about 4 7 days and that a far greater percentage hatches, as the 
conditions of the experiments were not at all natural. 

The newly hatched young soon become active and. crawling up the cotton stalk, 
swarm upon the opened bolls and suck the cotton seed. There are live moults 
and after each moult changes in proportion, structure and colour arc observable 
(Plate XXIII, figs. 3-7). 

Foodstuffs are plentiful. The chief known are cotton, Hibiscus plants and the 
silk-cotton tree, while other f-,al vacuous hush plants are certainly frequented. 
In the case of cotton, especially if the native planter, as he usually does, leaves 
unpicked bolls on his plants, the stainers have food from September till after 


December. In the case of the silk cotton tree, which is widely disl rihuted and 
scatters its seeds wide-spread, food is provided from March till April. Malva- 
ceous plants ripen in the bush at all times. It has also been mentioned that the 
young may he carnivorous. 

There may be natural enemies, but after much observation they have not 
been discovered. 

liven should the following figures be modified in the future, they may serve to 
give some idea as to the rate of development of the insect. 

Number of days from copulation to egg-laying .. ... 7 


55 

55 

in the egg stage .. . 

.7 

55 

55 

to 3rd moult, at least ... 

28-32 

40 44 

SJ 

55 

to 5th moult, say 

28 



Total 

68-72 
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Hence it is probable that a new generation may be full-grown in about nine t., 
ten weeks. 

The Stainer is the worst pest of Southern Nigerian cotton, and does ao 
immense amount of harm both to the seed and to the lint. The stained conditi o 
of the cotton in the native markets in the Western Province, and especially tb 
cotton gathered late in the season, is striking. At Illushi, on the Niger, wlnr.; 
the native I shall cotton is ginned, the lint seems much cleaner. It is rcgrettalil. 
that no figures are available to show the exact proportion of stained to uustaiiii-1 
in imported and indigenous cottons. From observations on imported cotton at 
the Agricultural Station, Ibadan, it may be put, very tentatively, at 20 percent. 
Native cotton is not so badly stained. 

It has yet to he demonstrated for Southern Nigeria that it would pay th. 
native (and the European buyers and manufacturers) to take increased care in 
the production of cleaner cotton. 

The problems of treatment are : — 

(1) What preventive measures can be adopted to prevent the stainers from 

breeding among the cotton ? 

(2) What measures can be taken, once the stainers are present ? 

(3) What is the practical value of such measures ? 

A statement of experiments may be given first. The period and opportunities 
of the tour were rather unfortunate for the carrying out of work on a large scale 
and at the best time, which is from the end of October onwards. 

Experiments. (1) An experiment was performed at the end of November 
1911, among the “Georgia ” cotton, to test the value of cotton seed and pressed 
seed as baits. Small handfuls of bait were placed at intervals of about six feci 
between the drills. After a few days a few young stainers were found swarming 
about one heap of bait. Evidently some adult had laid eggs among it. The 
results of a longer period were not satisfactory. 

(2) A quantitative experimeut was made on 14th December 1911, among 
late ripening Nyasaland Upland Cotton. The objects were : — (a) to find the 
eflectof bait; (li) to find the approximate amount of labour and material required 
to carry out the experiment. The land had been well cleared and the furrow? 
were two feet wide. A large number of patches of weed had sprung up, however, 
and were acting as breeding and sheltering places for the stainers. The bait 
was laid in quantities — about as much as could be taken up by two fingers and the 
thumb — on large cotton leaves at intervals of about six feet. The rows were 
laid with cotton seed and pressed cotton seed alternately. The bait served the 
purpose of enticing stainers, but the collecting of them could not be carried out 
owing to the writer leaving the plantation on tour. 

From the results obtained the following estimate was arrived at : — To clear 
and lay traps on 10 acres of cotton would occupy 2.1 labourers and oue head-man 
for one day of 8) hours. This would cost £l for labour, and the cost of 
collecting the stainers would he about 10s. The process would have to he 
performed twice, giving a total estimated cost of £3 for the 10 acres. 

Preventive Measures. The imported American and Nyasaland cotton plants 
are smaller than the indigenous Meko or Islian plants and more easily dealt with. 
Constant field work has fully demonstrated the great importance of keeping the 
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plantations clean. Unless stamping is thoroughly carrioil out and weeding is 
particularly looked to, the plots become so unclean from vigorous weeds that there 
is every encouragement given to the stainers to shelter from the sun and breed in 
comfort. The picsenec of the silk-cotton tree has also been shown to be ati 
additional cause of the flourishing of the pest. If successful cotton plantations 
, tr e to be made silk-cotton trees will have to go. 

ColWtiny. This will be best undertaken early in the cotton season when the 
sexes are coupling. From experience at Ibadan the best time is about the beginning 
of November, but this will vary according to seasonal conditions or geograph- 
ical position. 

With regard to the method of collecting, experience points to net-collecting ns 
being the most practicable, and the apparatus shown in the accompanying diagram 



(fig. 2) is suggested as being very convenient, for the purpose. 1 he credit for 
the idea of a trap at the bottom of the net belongs to .Mr. llallou whose pamphlet 
on the West Indian Red Cotton ling gives a diagram o! a collecting net. I he 
net is thrust under the plant, as indicated, and the stainers arc: shaken into it, 
and when collecting is finished, they are killed by throwing into water and 
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kerosene. Another alternative is for each collector to carry a net without a trap 
and to take with him a tin of water and kerosene, into which the insects can 
immediately be thrown. 

Trap Crops. It remains to be shown experimentally whether it would be of 
practical utility to plant a crop of some species of Hibiscus or cotton which would 
ripen earlier than the main crop and thus servo as a trap. If the atainers could 
Ire successfully attracted to the trap crop, the numbers collected and killed might 
have some appreciable effect in lessening the number on the cotton. 

It is suggested that the trap crop be planted two deep round the plot and 
at sparse intervals between the rows of cotton plants. It should be destroyed 
immediately it has served its purpose, otherwise it might merely become an 
additional breeding-ground for the pest. 

When and how often collecting should be done and the more general applica- 
tion of methods to the needs of the Colony remain to be ascertained by future 
work. 

General Measures. The following are sound practical working measures 
adopted by Mr. Henderson, Superintendent of Agriculture, Ibadan: — 

(1) (lathering the cotton immediately it is ripe. 

(2) Sunning it well and constantly turning it over, which causes the Stainers 

to crawl away, when they can he collected and killed ; the chances of 
further staining in the ginning are also reduced. 

(;l) Burning the old cotton stalks, which, if left, only harbour the pests. 

These suggestions will only' he of practical value if they are carried out 
wholesale and in a spirit of co-operation. Any campaign against the red cotton 
stainer must not he in isolated skirmishes, but in persistent whole-line attacks, 
ft is a big problem for a now colony. 

These methods are impracticable for native cottons because of the height 
(6 feet and over), woodiness and spread of the plants. But on the other hand, 
the Ishan cotton examined at lllushi, Central Province, was much cleaner than 
imported varieties. So one is driven to choose between foreign cottons care- 
fully guarded from Stainers and an improved native type. The latter, carefully 
selected for wieldy size and increased lint-bearing qualities, will probably prove 
the more satisfactory. Needless to say, a resistant indigenous cotton grown 
from selected seed would be of greater value to the native grower, for he will nut 
trouble to combat the iusect pests, but tolerates their presence in a fatalistic 
spirit, 

Oxyetirenus dudgeoni. Hist. (Plate XXV, fig. 3). 

The Black Cotton Stainer has been found at Ibadan, Western Province, anil 
Ugboha, Eastern Province ; it is therefore probably distributed throughout all 
the Colony. 

The time of appearance during the cotton seasons 1911 and 1912 was found tu 
be slightly later than that of the lied Cotton Stainer. The earliest date of 
finding them on cotton was 1st November. 

They feed and breed in the opened cotton bolls, sucking the juices from the 
seeds. The sexes have been found paired from November at Ibadan, and in 
April at Ugboha. 
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The eggs are cream-coloured, about 0-fi mm. in length, and are laid in .dusters 
at the base of the boll, securely protected by the lint from sun and possible 
enemies. The number laid by each female is not known fin* certain, but seems 
small, about 20. At the beginning of December the small, reddish brown, wing- 
less voting have been found swarming and active in the bolls. 

There seems a decided preference for certain species of Hibiscus as food- 
plants. for in the Nursery at Ibadan the ripening plants were found to be black 
with these pests. The insects seemed to be feeding on all parts of the plant, 
which is not the case with cotton. Their bush food-plants are not known. 

The security of the place of development greatly assists their multiplication. 
The rate of increase is rapid, but whether owing to the number of eggs laid by 
each individual, or to the number of generations per season, is uncertain. 

At Ugboha these insects occurred in amazing quantities. Several acres of 
neglected cotton plants, with unpicked and late-ripening bolls, were literally alive 
with the bugs, and gave some idea of what unchecked feeding and breeding could 
produce. 

It is not safe at present to state the extent of the harm done by these insects ; 

I, at their abundance indicates that very real damage is being done to tin* seeds at 
kast. Whether they stain the lint seriously cannot be said. 

The measures suggested to combat the Red Cotton Bug apply equally well 
Ii»>r<‘. The sunning of the collected lint has been found to be especially cflieaeious. 

Boll- Worms. 

Three kinds of boll-worms have been studied from the cotton plots of tin* Agri- 
cultural Department at Ibadan, namely, Dipnrupxi* eashtnro, limp., hi a rias 
Wlk., and Cfiloridca obsolclrr, K. ( )hservntions ai Agege, and informa- 
tion received at Ugboha (Eastern Province) point to their being widely distributed 
throughout the Colony. 

The. caterpillars bore into the unopened ripening cotton bolls and devour the 
seeds inside, while Diparopsis custnnra and ('h lor idea obsobta are known to eat tin* 
cotton flower-buds also. The larvae leave one boll for others ami frequently all 
the bolls on one tree are utterly spoilt. 

* The moths are all nocturnal, but while the adult of Dipnropsts c a si a nr a has 
been captured at night, the other two have, only been reared in the laboratory. 
The earliest date of their appearance was found to be September. 

The only details of the life-history mentioned here are those noted in the 
Colony. Diparopsis cas/c/zied is discussed in tin* ‘‘dliird Report of the Wellcome 
Research Laboratories, Khartoum,’’ and Chloruha obsouda in “ Bulletin oO of the 
Department of Agriculture, U.S.A.” 

Diparopsis castanca , Hmp. (Plate XXIV, fig. 2). 

♦Some of the following information is derived from the notes of Mr. C. W. 
Jeminett, Entomologist in Southern Nigeria from 1909-11. 

The eggs arc very small and blue and are laid on the leaves in September. 
Lie larva Ls pale green, with red blotchy markings, and grows to about one inch. 
W hen full-grown it burrows a few inches into the soil and makes an cart hern 
cocoon. The pupa is pale yellow, and the pupal period occupies from 12 to 19 
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Ear ins hiplaga , Walk. (Plate XXIV, fig. 5). 

The eggs are unknown. The larva is 4 spiked ’ in appearance and plea=inj,j T 
coloured, being blotched with green and yellow with touches of red. It grow, 
to about f inch in length and then spins a cocoon of white silk about inch in 
length, and shaped like an overturned boat. These may be found on bracts of 
the bolls and oven on weeds in the cotton field. The pupal stage lasts from 1 ] to 
1 5 days. 

Chloridea obsolete/ , F. (Plate XXIV , fig. 10). 

The eggs have not been observed. The larvae noted were of a green colour 
and reached a length of about 1 J inches, being much larger than those of cither 
of the other two species. The pupal period occupies 14 days, the larva pupat in* 
in the soil. 

The indigenous food-plants of these pests have not been ascertained, nor U 
there any information as to the number of generations in a year. But the serious 
condition of a great number of plants observed in 1911 must mean either a largn 
first generation or the quick succession of more than one generation. 

No natural enemies have been discovered so far in the Colony, but it is prob- 
able that there are such. 

Eiparopsis castanea and Ear ias bipltnja were detected during the cotton season 
of 1911, the former being the principal boll pest. Chloruha ohsoleta was not 
observed till the 1912 season, but the caterpillars were then very plentiful, 
though their relative importance as compared with D. castanea is not known. 

Indigenous cotton also suffers from the attacks of these insects, but it is diffi- 
cult to compare the damage with that done to the American varieties, for the 
size of the native plants makes investigation almost impracticable. But the 
condition of the plants towards the end of the 1911 season was found to he 
serious. 

Treatment. 

Imported Cottons . — Experience has shown that the time taken to examine, 
detect and hand-pick the affected bolls was very long ; and dusting the bolls with 
dry poisons would also be too lengthy a process for practical purposes. Of 
course young children might be taught to do the work quickly and skilfully, hut 
the advantages of spraying arc greater, and this method is effective against 
the leaf-rolling caterpillars as well as the boll-worms. 

The method of attack may be outlined as follows : — 

(1) A careful look-out should be kept for leaf-rollers and boll-worms during 

August and September. 

(2) Immediately the presence of the insects is detected, the leaves, bract?. 

bolls and buds in the affected area should be most thoroughly spra>eil. 

(3) The number of sprayings must depend upon the condition of the crops 

as the season advances. 

(4) At the end of the season all the old stalks with the diseased boils shouk 

he burnt. 
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Failing a power spraying machine, a timelier of machines which can I>>- wheeled 
iwturen the rows of plants should he used. 1 lie mo-t recent nmk mi iiis, vti, id, s 
„,.i- to prove that lead chromate is a most easily handled and ellcetive |.,.i>mi. 

\'„lire Cottons . — Before native cottons at lhadan can he treated as suggested 
•ihetc. two courses are open : — (If The obtaining. by selecliun. of a smaller native 
virietv : (2) the topping and trimming of the plants and widening the distance 
1 hT wccti the drills. 

It remains to he shown hy experiment whether the latter method. .■(«.-• (he 
a-.istanee of entomological treatment, would he preferahle to the present method. 

Leaf-rolling Caterpillars. 

Si/Uptn tlrror/altr. F. (Plate X X \ , tie. 71. and /throntn /‘/i.nirr. (’ram. 

, Plate XXV, fig. 5). 

|l,>t|i insects are evidently wide-spread throughout the Colony, as specimens 
have heen obtained from both the Western and Kasleni Provinces, It was 
,.l>-ei'ved at lhadan that S. i/rnn/iiln was particularly plentiful among cotton which 
was planted near a small stream and overshadowed In a large number of palm 
lives. The plants supported the caterpillars, while the moths lurked in ureal 
numbers among the thick grass and weeds fringing the stream. In an area of 
lino sipiare yards examined, every single rotten plant was attacked by the larvae, 
mid In most eases all the leaves were riddled and rolled. /ilirnin is most, 
usually found where okra (llibisrut rsnilciilns) is grown. 

The larvae of both species cut and roll the leaves into the shape of a 
nun (Plate XXVII. fig. 1). In these shelters they feed on the inner rolls of 
the leaf. 

Syh'jttu drroijnta is gregarious, and ns many as 1 2 caterpillars may flourish in 
one shelter ; tiie earliest time of appearance for the larvae in Southern Nigeria 
was found to be tilth August lilll. ‘/.rbronio p/mtiri was lound first on the 7th 
November 191 1 , but must be active before, that : il was ipiitc common during 
April in the Kastern Province. The larvae are. usually solitary. 

8, /It-ptu derogate is dealt with liv Kefroy in “ Memoirs of Department of 
Agriculture in India, Vol. II., No. 0," and his aeeoimt agrees with what, has heen 
uli-erved in Southern Nigeria: 

’file eggs of Xc/n'onin p/ionire have not heen found. 1 he larvae ate gieen, 
-lightly larger than those of Spin phi deroyutn and lint so wet-looking. 1 he pupae 
are brown atid are found in a silken shelter spun in eurls ol the leaves, I he 
pupal period lasts from d to 11 days. 

The local food-plants arc not known in the ease ol either speeies. nor are 
there any exact data as to the number of eggs and generations, but the short 
period of development indicates more than one generation and very rapid 
multiplication. 

S. deroguta is extensively parasitised by a specie.? of bi:A( (>Ni i>a K, and a fly of 
the family Taciunidak also serves as a cheek (see under ” Beneficial Insects ) ; 
hut the proportion of parasitised to unparasitised caterpillars has not yet heen 
ascertained. The only practical method of control is hy spraying. 
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Green Fly. 

The specimens collected were identified by Mr. F. V. Theobald ;t' / 
yossupii , Glow The species is common at Ibadan, but nothin" is known : i, t., . 
occurrence in other districts, nor as to the indigenous food-plants, if any, |:, 
life-history has not yet been worked out. 

The numbers of this Aphis are fortunately kept well in cheek by 
enemies. These include at least two species of ladybird, the larvae of thr- 
species of hover Hies, and the larvae of two species of lacewing flies. 

As an indication of the activity of the beneficial insects, two example* j>., ; 
the field may be taken. A small cotton plant with six loaves, badly aih-.-t-i 
by aphids, was being busily worked by 9 ladybird larvae and 3 hover tlv hu-va 
To provide for the future a set of a dozen ladybird eggs were also present, \ 
second similar plant had 3 ladybird larvae and 5 hover fly larvae, hi 
laboratory, the usual allowance per day for two adult lady-birds was a leaf n ■ . 
about 200 green fly upon it. The amount of useful work done by these dark, 
is incalculable. 

During the 1912 season the American cottons were most subject to attack }, v 
aphis. At Ibadan the pests were plentiful enough, but they were so well k< j.r : : 
chock by enemies, that artificial methods of control were never warranted. Tim, 
however, does not mean that watchfulness should be abated. Should tin* 
show the least sign of increasing beyond natural control, spraying must Ik* ib u;, . 
For this a resin wash is recommended. (See Lefroy’s 44 Insecticides. 5 ’) 

Leaf-eating Beetles. 

The following beetles have also been observed to feed upon the leave* «! 
cotton plants : — 

Cocci NELLI OAK : hlpilachaa chrysumrUau, l 4 '., E. si m Hi s^ Mills., v;* r. 
assiittilis, Mills, (larvae found also on grass). 

Lack n DAE : hay via cillasu, F., and h. vividipvnnis , F. (both species wnv 
also found on yam and cowpea). 

CUUCULIONIDAE : SixO rodact plus sp. 

CimrSOM ELI DAK : Syayrus valvar- if //.*, F. (Plate XXI V, fig. 6), PLuj'n«hi<\ 
circ/fHiviavta, Sahib., Oulfteca uiitlahifis , Sahib. (Plate XXIV. fig. > , 
Nisntra unij'orma , .lac. 

The two species of .Lay via were found to be widely distributed in Soutlirm 
Nigeria, but the remaining species were noted onlv at Ibadan, where they ■■v. 
occurred commonly. 

While none of these beetles has been known to threaten the cotton fi'-y 
seriously, it is important to regard each species as a potential pest. Furth* r. i!*- 
simultaneous activity of all the species may do quite as much harm a* i- 
exressive preponderance of one. Young cotton, particularly, should be raiviulu 
watched. Should the circumstances warrant, spraying with lead chroma!' - 
recommended. 

Leaf-eating Caterpillars. 

htipror/ is sp. 

Two specimens of this moth were found in the entomological collection ii}* i,i: 
the writer’s arrival, but owing to their poor condition they could n<>t hl 
specifically determined. 
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'flu- only facts recorded concerning the species were that the larvae had 
ftiinxl at Olokemeji, Western Province, on acclimatised American Upland cnit.ui. 
These larvae were hairy, with red, Mack, yellow ami while marking*, ami , •ni-i.m- 

Kuytovtis lyonio, Sxvinh. 

The species was observed only at Ibadan. No eggs were found in the ticld, 
luit a small swarm of 20 sluggish newly-hatched caterpillars was found on a leaf, 
t)>e company probably representing the number of eggs in a single cluster. 

( nrioiislv enough, in spite of search on the plant upon which the swarm occurred, 
,r> egg-membranes could be found. The larvae were typically Uvmantriid. the 
dorsal tufts on the anterior segment of the abdomen Wing specially nut iceahle. 
The prevailing colour was ferruginous, though white and black wa re al>o present. 
The number of moults before pupation is at least three, and tin* larval life, 
judging from a single instance, must be a little more than I I days. The cocoon 
nf loose hairs and silk is about half an inch in length and light grey in colour, the 
pupal period being L3 to 14 days. 

The larvae would appear to be extensively parasitised, for out of I I young 
caterpillars reared in tin* laboratory only one moth was ehtained, while N Braeonid 
piradtes, belonging to two species, emerged. As the caterpillars wane collected 
dmrtiv after hatching and carefully protected and reared in the laboratory, the 
interesting questions arise — When were the larvae pnradiised. and is llu re any 
inter-relation between the parasites ? 

The caterpillars of the following moths occurred only casually upon cotton : - 
Di'crisin iwwiilosfii Cram., Diyvrisia sp., Crodmiu !itnra s K., Cro nio/ilula cmstt % 
llh.. and Affix <ta.ivuiri<r> Boisd. 

Scale-Insects. 

On two occasions at Ibadan, during the seasons 1011 and 1IM2, plants were 
nhserved covered with white, waxy, somewhat limpet-shaped scales w hich reached 
si length of half an inch. The specimens have been kindly identified by Prof. 1J. 
Newstoad, who pronounces them to he I'ulrinuria jarhoni* Ncwst. 

Specimens of a Ripersitr, which cannot be identified, were also found on cotton. 

Parasitic Hymenoptera. 

Three species of the, family Ciialciihdae and probably two of B baton i da k 
have been found harmful, for the reason that they arc parasitic, on beneficial 
in-ects. All but one. a Braeonid, are parasitic on ladybird beetle lar\ae. 1 he 
remaining Braeonid is parasitic on the larvae of a hover Hy (Svimmiida t.). 

it has not vet been possible to obtain identifications of these insect-. 

Note on thf Condition of tho Nat h'f Cotton Hants at flu * Agricultural 
Station , Ibadan. 

The native Islian and Meko cottons were found to be a fleeted in a curious 
way. The leaves become at first mottled with light-coloured green, often 
yellow, spots, the undersides being densely and minutely pock-marked. Ulti- 
mately the leaves shrivel and curl. The young leaves at the shoot seem to be 
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affected first, the oliler and larger leaves afterwards, and the petioles and ... 
become distorted till the whole plant presents a most forlorn appearance, | 
native variety among the Agege cotton was also similarly affected. 

The disease was first observed in the Xshau Cotton, by the Assistant s,.,. 
intendent of ’Agriculture iibout 20th duly 1912, the cotton being then a ■ . , 
old and 9 inches high. No insect or mite was discovered, and the cause ,,| - 
trouble is probably' physical. 

From the end of August to the end of October 1912 the trouble grew 
from about 8 per cent, plants affected to about 2 5 per cent. The perccula^. 
arrived af by observing, at different periods, the same plants to the me. i. ■ , 

1,000 in the fshan, and 1,800 in the Meko. 

The plants were spoilt for bearing, but how seriously cannot be stated l„ r ,., . 
further work was prevented owing to departure on leave. The matter wa. . 
investigated by the Government Mycologist, who has reported on the subject. 

Beneficial Insects. 

Ladybird Beetles. 

The two species obtained have only been observed at Ibadan, but as iln-v •,... 
quite c.ommoti and widespread throughout Africa, it seems quite pernii,oil.|, • 
say that they may be found all over the Colony. Thu adults and larvae lo. 
very similar habits. The former appear early in August on the cotton j.lun--, 
climbing actively, and specially frequenting the haunts of the Aphids, a;., 
which they live. * 

Chitomenes lunula, F. 

These beetles may be observed pairing on the plants early in August, :m.i 
eggs were laid, in one instance, half an hour after pairing. 

The latter arc yellow in colour, about l mm. in length, spindle-shaped. ui:i, 
rounded ends. They stand on end and are found in clusters of six and in'" ", 
usually placed on the cotton leaves among green lly. The numbers Hotel a 
various clusters were <i, (1, 7, 15, 18, and 21, an average of 12. In captivity if 
eggs have been devoured by either the male or female or both, but only u ' 
the usual food, green Hy, lias been absent. The eggs -gradually turn a siln-ry, 
grey in colour and usually all hatch in about four days. 

The 1 nrvaoare spiny ami have a few large yellow spots. They are very art h . 
ami very soon after hatching crawl over the leaves seeking their food. k 
period of activity lasts 12-1G days. Three moults have been observed, at n i - 
when the insects were about h and y inch long. At the conclusion *>i 
period of activity the larva fixes itself to the leaf by its tail and tin 1 b. 4*. 
becomes rigid in a curved attitude. After a time the skin splits dorsal!) :lil 
reveals a yellow pupa. 

The pupal period was found to he short, about 4--o days; but in one 
tional ease it lasted for 10 days. The soft yellow pupae are about the -h'* 
the adult ladybird. They are found, usually isolated, on the underside el 
leaves of the cotton plants. 

Whether the beetles feed solely on one species of green fly or on a num>‘-r 
not known, neither are the indigenous plants which they frequent when <*< »t r»»u 
not grow iifg. .$ ^ 
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Til*' laboratory experiments show a heavy mortality llu . ,. lrV;ll . .... . 

-omenhat artificial conditions may iucoiinl I'm- this, t )., >u .. |, , „ ,, (ll | u .,. 
interesting and important factors have been observed. These :„v cnmihalbrn 
jirebably induced by unnatural conditions, and parasitism. With re" ml i ,)„! 
latter point, it has already been mentioned that three species of Ch'-ilciiU aiid 
„ue lbacouid were bred from larvae of these beetles. 

Keeping in view the shortness of the develop, net', (a! period -about -JO 
day aud the length of the season when fond is plentiful N„ v ,.„,| H . r 

_it is not too much to estimate that three generations are possible. 

Chilnmoics virimt, Muls. 

The numbers of eggs noted In single clusters w.-r. ... I. 7. U and 21. and Ibev 
iiuiear to hatch in about two days. 

The larvae are smaller than those of cl, | M .j, ljr< „| u .„ fl| |, 
groan, about htdf an inch long. lltey have tnanv while spots upon u l.lae], 
-piny skin. The active period of the larvae is prnhahlv about !l to In davs, 
though from one ease it would seem that 17, days may "he taken. The pupal 
period takes lour days. 

There was a heavy mortality among the larvae in the laboratory, but there 
"'•■re »<> evidences of parasitism. They were not observed to feed mi any insects 
eveejit the cotton green fly, and the activities of fh. so two Cl, il, < Iniw lo-pl 
i!h- Aphis well under control. 

Hover Flies (Syrphidae). 

1 l«rcc species, Parity n$ iturfh »///>*//.%, Mc<p, Syrplm* m </,//>! W it-tl., and N. 
u'isuUi*, Alrq., were found ai Ibadan, all „f which arc widcU <U>t ributed over 
Africa. The flies themselves have always l>een obtained in the li< Id by n<-t t in«*- 
as they hovered over the cotton plants. The larvae, which arc- .juite 'common, 
iTawl the green Hy on the. cotton and suck them, lima materially asM.-ling 

in their reduction. 

Small solitary eggs, white and sculptured, have been found ;tnd mtii to batch 
among the green fly on the cotton leaves, but to which species tin* eggs belonged 

"as not ascertained. 

» he larvae of l*tirtryni \* Itorlnttunts are. oi the Ivpieal >hapc, tapering to a point, 
a «Mit I inch long*, and spiny. 1 heir colour is light green, with a large brownish 
d'n-al patch. I he puparia are also spiny* and ol a duty light green colour. 
I hi.* pupal period lasts about, S davs. 

It i> very probable that the slim, smooth, soft green grubs, larger (Inin the 
i.trvac of burbuntrns^ which were found upon cotton, are tin larvae of 

s !P'l‘h its imsutus. 'I’he puparia are smooth and larger than those of the i*nrn,ju$ t 
l !n* pupal period was, in two eases, o and K days respectively. 

^ hie species of the family liliACON l da i: is parasitic upon the larvae of l ’arm) ns 

Lacewing Flies. 

I "o undetermined species of this group, fl*in/rolnn.s sp. and (Jhrynopa sp., were 
Jncd from larvae which were found preying upon Aphis yo&sypii. The small 
Jfcmn Ilemerubius is commoner than the larger green C/try sopet. 
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Parasitic Hymenoptera and Diptera. 

Owing to the difficulty in identifying these insects and the great need for n,. 
systematic work on the African species, the parasites which were bred can naa !, 
be indicated. 

One species of liraconid was bred from caterpillars of Prod an hi lit m o U!|1 < 
Kui) road is lyunia ; another from the latter species only ; and a third from Syh . < 
deroyata. \ Tachiriid ffy, apparently referable to the genus Sisyropa, was i.rvj 
from Dine ri sin maculosa ; and another From *$ 'ylepta deroyatn. 

General Conclusions with reyard to i 'otton Pests. 

From the details given above, the following conclusions stand out : — 

1. Cotton demands unceasing watch fulness and earn, right from the time u|« . 
it has two leaves, when grasshopper, beetle and caterpillar attack may Ikh. 
effects detrimental to a good early start : through the leaf-growing period, whi 
leaf-rollers, casual caterpillars and aphis art? at work ; through the all-iinportaiii 
period of bud- and boll-formation, when boll-worms are active ; and up to t( 
ripening and picking period, when stainers are mischievous. 

2. Dirty farming hinders easy working, robs the cultivated plants of nom id- 
ment and encourages pests. The burning of old plants at the end of the ;■ 
assists greatly the destruction of stainers, boll-worms and leaf-rollers. 

3. Experiments on the following lines would be useful : — 

(«,) to obtain a native variety of cotton with less wood, smaller and nimv 
wieldy plants aud a greater proportion of lint to seed cotton ; (l>.) to ascertain 
whether it is better, in dealing with native cottons, to widen the planting distaim . 
and drills so as to render the plants more accessible for the destruction of 
or to retain the former planting methods, with practically no eutomologim! 
treatment, and merely to top and trim the plants. 

4. The measures recommended here are not difficult in themselves, but miieli 
patient, unhampered work is needed, and this takes time. Again, these will im; 
be of the slightest use unless the principal pests are attacked with energy and 
co-operation by everyone, natives ami officials alike. 

The difficulties of making cotton worth extensive exploitation are many. 
These are, (1) the inertia of the native attitude toward cleanly farming ; (2) tin- 
difficulty of obtaining a good variety of native cotton which would fetch bcit.-r 
prices and so make it worth while expending labour and money in combat in.:: 
pests ; (3} the difficulty of popularising even simple entomological methods : and 
(4), greatest of all, why should the native, as a man of business, grow cotton, 
when cocoa and rubber are much more valuable, and his country, besides, is tli 
land, par excellence , of the oil palm ? 

Even if a better native variety is produced, cotton in Southern Nigeria will 
probably never be more than a useful native catcli-crop. 

INSECTS AFFECTING COCOA. 

Most of the work done related to insects affecting young cocoa at the Govern- 
ment Model Farm, Agege, the Agricultural Station, Calabar, and at the Ilnur 
quarters of the Agricultural Department, Ibadan. Tlic cocoa at Agege was uvi ; 
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oil I and hail been giovvn from seed planted at -take. It d. ii-,K 

- lied with pigeon pea. The eoena at Ibadan varied in ttgv l- t„ ; 

grow under palm-leaf shades in baskets vomtiining ab,,„t -Jit plant- 
nursery U-ds. There were a few plants over a year old! The varieties ineluded 
Red and Yellow Pod from the Agege district. Yellow Pod front the (io!d (V,,-, 
and Atnelnnado. 

Thmv was very littlo opportunity for a study of the in-eel- ath eiino bettrine 
j.laiits. Init the eoeoa farms of the Agrge district were visited sev.aal linn - and 
the farms around Aba (Eastern Province) were vi-ited wltih tour. 

If A It At FU 1. IXSEPTS. 

Leaf-eating caterpillars. 

Diurritiu » iuculo.ni , Stoll (Plate XXV. (in. 1). 

This moth was found to be very plentiful at Agvg.- and Ibadan, and it is 
widely distributed throughout Africa. The caterpillars are voracious teed.r-, 
bring found on cocoa, kola, cotton and maize. Thev were found on maize at 

Ibadan in October 1911; they were very eomnion. late in pile and 

..mtnrds, on maize and eoeoa growing near each other at A-eee : each indulv, 

at lhadan, they were abundant on eoeoa and maize, and It August onward’s. 

“t; young cotton. They are very active in liahit, crawling ipiite long di-tanees 
m search of food, and have heotl t reipit'ntl v observed erns-ing front eoeoa heds 
to maize. 

1 lie moths nitty be found in the early morning resting motionless on didcrcn! 
pails of the plants nml may flier lie easilv eangld. 

1 he contrast between the appearance of the caterpillar lielore and after 

tin t til 1 ing is very striking, lie-fore ntoulling the caterpillar 1 its dark hair 

and the body appears banded alternately with vivid yellow and dark brown. 
After moulting the long dark hairs conceal the strong coloration. 

The cocoons arc about an inch in length and arc made < • f tin* dark hairs of tin* 
caterpillar meshed together with silk. They have not keen found in the field, 
i lie pupal period is from 13-18 days. 

A I achinid fly (Sisyropa) is known to be a natural check. 

Prudent a Utura , F. (Plate XXIV, fig. it). 

The caterpillars have been found quite commonly at Agcgc and lhadan, and 
•specially so among nursery cocoa at Calabar. \ he insect is widely distributed 
diroaghout the Tropics, and is likely to he found all over Southern Nigeria. 
I h<’ larvae prefer the leaves of cocoa to those of! cotton and okra, but- will 
Hourish oil any of them. They are common from May to November, but no 
special brood a were noticed. 

M' Inputs discolor , Tosq., an Ichneumonid, has been bred from a larva of ibis 
species. 

ihitvrisia sp. 

1 his moth was only met with at Ibadan, where the caterpillar is quite common, 
^ b densely covered with brush-like tufts of mouse-grey hair, and attains about 
1 inch in length. It is very active and, like that of JJ. maculosa, may be seen 
travelling across open ground. It feeds on cocoa and cotton leaves. 
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The pupal period was found to vary somewhat, the times noted being 1 ] , j • 
16, 18 and 23 days. Specimens reared from cocoa took longest to emerge. T 1;l 
life-cycle takes more than five weeks. 

A superficial description of the rnoth is as follows : — The wiiig-expau.,. j. 
about 1 1 in. ; the wings are white ; the forewings have a few black specks ., 
characteristic thin line of orange along the anterior border. 

Rhopalucampta forestall, Oram. (Plate XXIV, fig. 3). 

The larvae have only been observed at Ibadan, where they feed voraciuu-b 
on cocoa leaves and have been found in a kitchen garden on kokl-rabi. 

The ground colour is slaty blue. The anterior of each segment, dorsally, i, ;i . 
a well marked transverse lmlf-hoop of reddish brown and thinner parallel lit,,.. 
The head is yellow-brown, with eleven dark spots, eight of which are arrang i 
as a horse-shoe curve surrounding the other three. The pupal period la.(. 
1(1 days. 


In addition to the foregoing, certain other Lcpidoptcra were found in 
connection with cocoa, hut. little is known as to their real economic signitican, , . 
so they are merely enumerated with brief notes. 

N v M I'll A LIDAE : Precis pelarya, F. ; a caterpillar of this butterfly was fou ml 
in a cocoa bed at Ibadan. 

bye a KN 1 1 > A E : Lycacnc.il ties larydas, Cram.; a pupa found in the mm.i 
nursery at Ibadan. 

A KU’l'l l |)AI! ; Diacrisia curoilinca, Walk.; caterpillars found on cocoa , 
Agege and Ar.timini. 

Nodi' I l)AK : Plusia acuta. Walk. ; caterpillars were observed at Agege, ;n, i 
at Calabar they were active from May to July. 

Lym anthi i t»A K : A swarm of larvae, attributed to this family, wa> louul 
feeding on the growing tips of cocoa about 12 months old at Agege. 
(jth .1 uly 1912. 

(Ibotikthidau : Airis tlicisaria, Walk. ; larvae were observed at Agege sal 
Ibadan feeding on cocoa leaves in July and later. 

PyuaLIDAE : Phry<janodes hesusalis , Walk.; a pupa was found rolled in 
cocoa leaf at. Ibadan. 


The Curator at Calabar reported that green caterpillars (prcsuiiml'!' 
NoCTUID.vk) damaged every cocoa plant over 15 acres.; syringing with I an* 
green kept t hem away for only ti to 8 weeks. 

From 61 caterpillars eolleeted in the cocoa nursery at Ibadan, 21 were I"""' 1 
to be JRaerisiu maculosa, 7 Prodenia litura, 3 Diacrisia sp., 3 . tins Ulinsunc. 
2 Phtsia acuta , and 23 casuals. While this illustrates correctly that D. iiiuntlc.-o 
is the worst caterpillar pest and that P* Htura is a poor second, it is not tine l" r 
Diacrisia sp. or Plusia acuta, which are commoner than this one example show-- 
'The number of casuals is striking and their cumulative effect most important. 

At Calabar the commonest pest was Prodcnia Htura with Plusia acuta a a" 1 " 1 
second. Rhvpalocamjia forestall was found only on one tree, about three y 11 
old, but the small swarm of one dozen was doing a great deal of harm. V lid 1, r 
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,| H , species is to be regarded only as a destructive casual remain* i„ I ... 

1'hs treatment for these pests should lie similar to that recommended l.u the 
following insects. 

Leaf-eating Beetles. 

.h/e/Wns hirtellus, Castn., was only noticed in the Western l’loiiuee, at 
Lagos. Agege and Ibadan ; but it is known to he generally di-tril, tiled in We-i 
A liica. 

The beetle foods on the leaves of cocoa and kola, eating onlv the -olt t ■ — »«.• 
hetweett the very small veins and if left alone will completely skeletonise a leaf. 
Leaves affected by this beetle ran easily lie distinguished In this leatuiv 
, plate XXVIII, tig. 2). Grasshoppers are not -<> partieular, and make larger 
holes ; while caterpillars usually commence operations at the edge id' the leaf and 
ruiisnme the whole leaf substance. To watch the pe-l at work it i- ncoc-sary to go 
with a lantern at night and look on the underside of the leaves. ( In quite \ uuug loila 
plants, with only half a dozen leaves, as many as four beetles have been observed 
chewing away steadily. They fly at night anil tire attracted to light. During the 
dav. tliev lie hidden in the soil quite near the surface and within d inches of the 
l'lttse of the plants. Their greenish-brown colour and inactivity render them un- 
obtrusive ami liable to he overlooked. Though they were only found at lirst 
during .1 illy, there does not. seem to he any oil'— ea son with them, as leaves hearing 
characteristic holes may lie found at tiny lime of the year. 

While searching for the adults in the soil many chafer grubs about 1 inch 
long were found. They were (no re numerous than the beetles*; Once, in duly 
ltd 2, a white pupa and its east larval skin were dug up. The larval skin was 
verv similar to that of the chafer larvae, while the pupa was dmilae to the adult 
.Itlorilim. Unfortunately the pupa died, and though grubs were kept lor a lew 
months none pupated. It is probable that these were the larvae id Ihi- beetle, 
but further investigation is necessary. 

This beetle was certainly one factor in retarding the growth of I l»o 

enrna and tS*2 kola plants at the Government Model farm. Agege. In the 
nursery at Ibadan any one passing could not hut remark the severe damage 
caused by the pest. 


Trail matt nj /.ntJ-nUnt;/ t’rsts. 

At Agege the caterpillars of Diurrhin iiiuihIosii were Irequenllv observed to 
pass between the cocoa plot and an adjacent, utilize plot, lending "ell In either, 
and their activity was remarkable. The juxtaposition to cocoa ol a crop like 
i ii.tize, which provides abundant food and is difiiciilt, to work lor catet pillai is 
dearly a mistake. 

At Calabar the nursery beds were surrounded by short, thick gras* and weeds 
and abundance of Tlusia nenta caterpillars were found thereon and upon the 
.voting cocoa. Whether the grass and weeds provided lood lor the latvae is 
doubtful, but they certainly provided plenty <d shelter, and the necessity for 
cleanly farming must again be emphasised. 
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At Onitsha no caterpillars were found. Whether there -be any other v, . ;l 
or no, the fact remains that the beds received unremitting care and were . 
heautifidly clean from weeds, as were the surroundings. 

In order to get the cocoa beds at Ibadan into as clean a condition as po— jj,;, 
so that future work would be facilitated, an agricultural pupil was depui..i 
spceiallv to look after them, llis duties were to weed the beds and collect ; ,m 
caterpillars, and most important, rake carefully round the base of the plant- n, 
find any chafer beetles and grubs. These measures were repeated weeklv i',. r 
about eight weeks but w'ere found only temporarily efficacious. Active camr- 
pillars and Hviug beetles cannot be permanently defeated in this way. 

Some spraying experiments were made to test what strength of insecticide aim 
he applied with safety to voting cocoa. Baskets of young plants two month- a ml 
eight months old were spraved with a mixture of Paris green and lime of twice 
and four times the normal strength. (Normal strength : — 1 lb. Paris given. 

2 lbs. lime, 2(H) gallons water.) Three applications, tit intervals of a fortnight, 
were given. The time of the experiment was the dry season, during September, 
but the plants were kept very carefully shaded. None of them succumbed. 

Plants treated similarly with twice the normal strength of lead arsenate, wnv 
similarly unaffected. (Normal strength : — 1 lb. lead arsenate, 120 gallons water, i 

in tmolher spraying test at Ibadan, 12,. >00 cocoa plants were treated with a 
normal mixture of Paris green and lime, and 320 plants with lead arsenate. Tin- 
insecticides were applied with Strawson's “ Antipest ” Knapsack Sprayers at a 
total cost of 11.9. M . — including labour of two pupils for 42^ hours (IDs.) nrnl 
chemicals (Is. (id.). The plants certainly benefited by the treatment, the effect- 
lasting for quite a fortnight. 

A similar test with cocoa and kola at Agege was inconclusive, owing to had 
weather anil the thickness of the shade plants. 

The rules for combating leaf-eating caterpillars and beetles therefore resolve 
themselves into the following : — 

1. Cleanly farming and the segregation of cocoa beds from maize. 

2. A combination of hand-collecting and spraying. While weeding is being 
done in the nursery beds, troublesome insects should be collected at the same 
time and then destroyed ; subsequently the beds should he sprayed. 

3. Unremitting watchfulness and care should he maintained. 

The small amount of work necessitated at each short periodic examination of 
the hods pays better than using operations on a larger scale at rare intervals. It 
is not sound policy to allow plants to gel into such a state that radical measure- 
are imperative ; ‘‘ prevention is better than cure. 

Pod. Borer. 

It is regrettable that little opportunity was afforded for work upon this seriou- 
pest and also that the specimens found in the collection on assuming duty ban 
suffered from the climatic effects to such an extent that identification was impos- 
sible, and even the generic name can only be hazarded (? Myehis). 

The caterpillars of this Pliycid moth are a feature at Agege ; but they have 
not been noticed from the south of the Eastern Province, where a considerable 
amount of cocoa is grown. 
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( III opening cocoa l'ods left hanging on the trees, or 1\ in- .>n i lu- ^hmuuI. ; u 
the caterpillars were found, usually in large numbers, up i.. l-.'u, ^h, ,l 

in a ravel of silk among dry brown powder ami riddled seeds. They are light 
colour, with n tinge of pink, and tin' inti stinv shows dark through tin- dorsum. 
Tiiev " row' to one inch, but no specimens were bred through. 

[l does not require figures to illustrate or prove the ravages ol this ,,,(. 
Judging by the thousands of old pods left neglected on the trees and mi the 
.•round at Agege on the native farms, the damage done mu-t he iitealenlahle. It 
not a cheering sight to the Kcoimmir Kutomologisi, and one eauonli wonder 
tied cocoa succeeds as it does. 

What is wanted is a wholesale clearing up and destruction of neglected pods. 
Till this is done it is very little good spraying growing pods with insect hades. 

The whole question of entomological methods is disclosed later at the end of 
tin' section on the insects of cocoa. 

The following insects have also bet to attack cocoa in Southern 

Nigeria, hut little is yet known about them. 

C'KUAMBYOIl'AK. The larva of a Lougieoru hectic does serious damage hy 
), urine in the trunk and branches. It. is ven common at Agege and lias been 
noticed at Nzula, If. P. The adult is unknown. 

liOCUSTIDAK : Cahnito/is '! i-itti/ws, Sauss., and a small green wingless grass- 
hopper do a small amount of damage by eating the leaves. 

TisYPETIDAE : Ccmtitis /Iiinct.ttii, Wied., has heen hred from cocoa pods at 
Olokemeji. 

TlSGIDIDAK : A species of Monau'hin was found ill large numbers at the 
growing tips of cocoa in July 1912 at Agege. 

Scale-Inaecta. 

The scales found on cocoa a! Ibadan have heen kindly determined hy 
Prof. ISewstead as /‘triuloaiecii* /•iii/'ilii.i tar. tMutlai/tisatru-iiMn, Ncwst. 
A species found at Ouitsha he has referred with some doubt to I’srmlmtui-na 
‘ iti'i , llisso. 


Red Tree Ants. 

'These insects (Oernjrfiylla xiHin'tii/iliiiti luii'ji noilo, l.atr. ) are not liartnlul to the 
eucoa trees, but they arc a great nuisance when collecting ripe pods. 1 hear 
numbers and their irritating bites cause the native collector to shirk his work. 

1 here is no easy way to get rid of them, but the best plan under tlie present 
state of things is to cut down the leaf nests and destroy them, for nests high 
Up, long pruning secateurs are necessary. I his carried on over thousand* id 
trees is an unavoidably laborious business. It measures against the older and 
larger trees are not to he attempted, the young trees, which can lie easily worked, 
should at least be attended to. But eventually some wholesale measures will 
have to be undertaken against these insects. 
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Snails and Slugs. 

From Sapele (Central Province) it lias been reported that the leaves of : M; , 
cocoa sidlcr very much from the attacks of snails and slugs. Litnindur^ 

? Jiammm , the only snail found there during an entomological tour, was u. Vt . r 
observed doing any damage ; no slugs were obtained. The matter needs i u -. r , 
investigation. 

Beneficial Insects. 

f C iinkcmo.vi oak : A specimen of M do pins discolor, Tos<j., was bred fnmi lt 
caterpillar of Prodcnia liturti, F. 

T A Oil I Nil) a E : A Hy of the genus Sisyropu was bred from a caterpillar of 
Diacrhia tnacnlostt , Stoll. 

( 'aka 111 dak : Beetles of this family, Oodcs obesns, Murray, Plutynus plunui<~ 
cot/is, Murray, and (' fdovuius n'estennanni, Laf., were found in the soil at 
the base of cocoa plants in the Nursery at Ibadan. They probably will pr<,v< 
to be useful in destroying injurious insects. 

In addition to the foregoing, certain insects of doubtful significance w» r. 
found associated with cocoa. 

Klatickjdai; : A species of Abuts was bred from a larva found in enow 
nursery beds at Ibadan, in July 1912. 

Rutelidak : A no mala dcnttdtt, Arrow, found in soil near young cocoa at 
Agegc, July 1912. 

Melolonth i dak : Apoyoniu nitiduht. Thoms., found witii the Anonmfn a: 
Agegc ; and several species of T roc ft (tins occurred in similar situation^ at 
1 badun. 

Termites arc said to attack the roots of healthy cocoa trees, but no precis 
information is available, and it is of considerable importance that the mutter 
should he investigated. 

(icnerul Conclusions trifh re.yard to Cocoa Pests. 

Cocoa is a most important asset to the Colony, ranking second in export vain* , 
and everything should he done to foster, encourage and improve its culture. 

The entomological aspect of this matter cannot he stated without first discus- 
sing the present condition in Southern Nigeria of agriculture in general. 1 In- 
problems relating to cocoa are taken as typical, but the factors treated in ila 
following remarks operate throughout every phase of agriculture. 

In the first place, agriculture, as a calling, is unpopular. A native boy wlm 
lias been to school aspires to be a trader or a clerk, preferably a Government 
clerk. He has the wit to know that a clerk has a better time than a famuT.- 
To be a farmer in the opinion of a clerk, is to be a “ bush man.” Beyond a te"' 
pupils from the Agricultural Department there arc practically no natives with 
any knowledge of European methods. 

While recognising that the administrative work of a Colony must be carried 
on and that competent teachers must be trained, it is a mistake that tlies*. 1 
branches should absorb all educated natives. The most useful man in the 
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>ny i- the farmer, and the policy of the Colony »luml.l l„- il„- |„ . . t„, ,.j 
,,i,h useful men. The experience of the .Yirriruliiiral l).|.:utm<ui in i 
0 f pupils shows that good material eannut he ohtnine.l ; a (he n, ue: 

0 f t‘l.» a year, and there seems no other plan to obtain the iv.piiml nut, -ml 
to enter into competition with other l.ramhe- hv ollerint; a- •■.,..,1 
inducements. 

Like every other European idea introduced into a young Golem , agriculture 
r , n piires first to train teachers. The Agricultural Department >houid hr aili.nl, .1 
fuller facilities for training natives who ha\c attained, at h im. the Mandat'd 
required of thinl class clerks. 

Another method may be suggested. Bush boy* who hate noi hr.-n i,, ,h.',.l 
might be indentured and trained in European method* nil th«--c heroine a hahit. 

( )n reaching si high enough proficiency they mil'll! he allow, .1 lan<l t<» hold in 
trust to farm for themselves. These ** model farms " should ho -ulijen i<, 
inspection by the Agricultural Department. 

The particular working conditions of cornu fanning tuav now ho di-cm-ed. 
with special reference to the cocoa-growing district of Agrge. 

The general condition of cocoa farms, at present. L had. Tin* most tdoiou* 
defects are that they are bad because (1 ) the land is noi thm-oiighlv ch ar, I and 
-tumped; (2) the trees art* not planted so that thc\ may ho n-adilv worked; 
pd) the trees are not tended with even eh-menlary -kill: ( I ) doca\ ing branches 
and pods are left on tin* trees and on the ground. 

Briefly, the large cocoa farmers have attempted too much. The n-ual pica 
is that they cannot obtain labour. 'This is c j nil i* true. Labourer- prefer to 
work on the railway or it. the waterworks at Iju. But rviMi il labour wa re 
plentiful and cheap, it is extremely doubtful whether that labour would be 
efficiently used. 

The root question is undoubtedly the (honmtfh vhnrimf nn>! dumpintj of' do hunt. 
There are great objections to this, flow is it possible to clear I he laud of such 
Imgc trees? Why should this generation trouble to do anything, the good of 
which it cannot see and will not reap ? 

rhoiec has to be made between cutting such trees down and dc-t i e\ ing l hem — 
by fire or any other method ; letting them ml away : leaving them to grow to be 
dealt with in future when they die. Clearing land is too big u matter lor indi- 
vidual effort, and needs handling on a large scale. It is not within the province 
of such a report to give details, but a study of bush-clearing methods as practised 
in America and Australia would be suggestive, do allow logs and roots to rot. 
naturally means that all manner of pests (termites and beetle* particularly) and 
fungus diseases would be harboured. Leaving the trees ahum i- only postponing 
the question. When the trees do die, the amount of damage : done to the. cocoa 
1 arms in clearing may be very great, but the. benefit, reaped from the farm during 
the life-time of the trees has to be set. against this. 

In the event of the Government taking up the problem it should not be 
approached from the point of view of benefiting the large rich farmer only. 11 
land bo cleared for such a man he should pay in ju>t proportion to tin- benefit lie 
is likely to obtain, as also should subsequent owners of the land. So, without 
saddling posterity with a debt, it still is not deprived of its responsibilities. 
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The small farmer may now Ik; considered. However much deserved credit l. 
given the large farmers for their enterprise, it must lie remembered that i} M V 
have done well for themselves. But the had condition of the farms and 
methods in vogue at present do not simplify the question of increasing the vain.- 
of cocoa growing in the Colony. Therefore any method which seeks to w««rk 
towards tin’s end through only the large farmer is not justified. Any legislative 
measures dealing with the proper ordering of cocoa farms, even leniently carri . -,[ 
out, would simply wipe out the present farms. This however would not sri v< 
the end of fostering the industry. New developments in this direction slnm|.| 
rather he along the line of encouraging small, workable, clean farms, worked In a 
man and his family. Such developments will produce better farms, because they 
take count of the personal factor. A native will work at what may be small, l Jt ii 
what is his own, far better than if he were one of an army of hired servants 
labouring under a master. 

A policy of this kind, though it may take many years to carry out, will sun U 
he better than seeking to prop up the present state of haphazard farmin': 
methods, ft may be necessary to create a special branch of the Agricultural 
Department, under an expert, whose whole time would he given to the .work. 

There will Ikj sonic hope then in giving instructions in entomological methods 
At present, practically nothing is known of the posts of grown cocoa trees in tin* 
Colony. Further entomological research on these is imperative and should he 
given a front place in any future work, fn conjunction with this, the economic 
importance of termites should be determined. 

But combative entomological methods must he viewed in their true relation to 
general agricultural methods. The Economic Entomologist in Southern Nigeria 
must ,1m* an Agricultural Officer first and an Economic Entomologist afterward';. 

INSECTS AFFECTING MAIZE. 

CirphU ?pluten 9 I Imp. 

The only specimens of the moth obtained were received from the Curator, 
Agricultural Department, Onitsha, and were damaged in transport. For this 
reason precise identification was rendered difficult. By comparison with speci- 
mens in the British Museum, it appears that the South Nigerian Army Worm is 
Ci /’/>// /.* pfutca. 

Keports of the presence of caterpillar swarms in April and May have been 
received from Erukutc, Egbeda and Ibadan (W.1V), from Onitsha (C.1V). in 
September and October 1910, and from Calabar and Aro Clmku (E.l\) in 
April 1912. Further work will certainly show that these insects occur in many 
other places in t he Colony. 

To most people who have observed these swarms there seems something crypt ir 
ami uncanny about them. Innumerable larvae seem suddenly to appear from 
nowhere, to advance intently in crawling masses, leaving not a trace of grass or 
maize behind them, and then, just as suddenly, to disappear. 

The larvae are dark green in colour, with darker longitudinal stripes. They 
reach a length of nearly 1A inches. The plants upon which they feed are grasses 
including the imported Bahama grass, and maize. These plentiful foods provide 
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abundant support for the innumerable caterpillars. Tin- destruction t>f \,>mig 
maize is an important matter, for tin* maize replanted after tin* \i«iiatiou m j| H - 
, aterpillars does not stand so go«id a ehatioe of su.ceediug as tin* m-iginal nun, 
because of weather conditions. 

The Yoruba realises perfectly well that this is n pest. It is called “lami- 
ra)ni, v the insect that comes when there is rain, and there is a traditional story 
concerning it. 

The control of this post demands vigilance. Karlv in April and. in the I'kMcm 
Province in August, the maize Helds, lawns, and their surroundings should he 
examined for the small young caterpillars. If thev are found, hurtling the grass or 
hush round the Helds and lawns will destroy large numbers of them. Caterpillar* 
which appear on the maize and lawn can only he prevented from doing extensive 
damage by spraying. 

CitlamUtes pntepalfeitit, limp. 

'Phis moth is found in Southern Nigeria but no work was dune upon it. 
Calamistes fused, limp. 

This insect has only been briefly studied at Ibadan during October and 
November 1911. It is th<! Meulie. Stalk Borer of South Afriea and lias been 
dealt with in the ** Cape Agricultural Journal ” for ltlo.l. 

The caterpillars bore into the maize steins, but tin* Mowers are also frequented ; 
as many as live have been found in one plant. Thev pupate in the stems, and 
the pupal stage lasts about a week. The larvae are brown dorsallv, verging to 
pink laterally and a dirty cream vcutrully. Tin: head and posterior part are 
dark brown. 

The presence of these pests in llie centre of the. st-an usually causes the death 
of the plant, and a large number of plants are usually a llceted. l»ut so little 
work has been done in Southern Nigeria upon tin.- insert that suggestions for 
treatment cannot he given. 

Xoetuid Caterpillars in. (Ww. 

Little opportunity for a proper study of these insects was afforded. They are, 
however, very important and must be noticed, even though the name cannot be 
given. They were only observed at Ibadan during October 

The larvae, which are numerous in the maize cobs, bore, into the seeds and 
destroy them. Whole cobs are ruined in this way both in the field and store. 
The larvae arc generally of a pinkish tinge and grow to 1 inch. The pupae; are 
found among the stored grain, as also arc the moths, which arc ol a. sordid 
greyish brown. 

The caterpillars are most voracious and destructive. Instead ol confining 
their attentions to one seed at a- time in the cob, they frequently eat a gutter 
through a whole line of seeds. Wood covers, J inch thick, which were used on 
store tins containing seeds, were perforated by tin; caterpillars, Because ol their 
numbers, size and appetite they are undoubtedly the worst maize pest, not 
excluding the universal grain weevils. 

The field habits of the insect must be known better before measures can be 
suggested. Their destruction in* the store is discussed later after other maize 
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peats have Ikjcii noticed. The beetles, Lagria villosu , F., and L. viridipemus. 
and the locust, /, onorerus rariegatus , L., are general leaf-eaters which 
frequently damage maize. 

Jieelhx that titlark stored grain. 

It is iiriiiecessary to enlarge upon the habits ami life-histories of tlu-M 
universal pests, foremost among which are, Oalandra orgzar, E., jf 1 
easfanruw, L., A tannophlurus pu sill us, Sehdn., and $ Uranus su ri name n sis, h t 
They have l»e**n already well worked out, Cain mini oryzar by the .Entomological 
Department of India and the others by the Agricultural Department of il,, 
United States. 

Th e main problem was the destruction of the pests. This is not very difficult 
if modern metliods of storing and fumigating arc employed, but it is a dillciviit 
matter where no faei lilies exist. A certain amount of work, though little, \vu< 
done. 

The natives often store maize in their huts on shelves above the cooking place, 
so that heat and smoke may circulate among tin* corn and, presumably, dc>tr m 
any pests present. Experiments were therefore commenced to ascertain what 
practical value this method possessed for storing seed on a large scale for font! 
and market. Cobs with the sheath leaves, stripped cobs, and seeds, to tin- 
amount of two tons, were plaited in sacks, palm oil pots and securely lidded or 
sealed kerosene tins. They were stored in a rain-proof native hut about 24 it, 
by 12 ft. and were arranged on shelves round the hut about 3 ft. and 5 ft. from 
the ground. Two hot fires were made or replenished in kerosene tins every duv 
at f> a. m„ X a. m., 12 noon, 2 p.m., and p.m. They were moved at intervals so 
that different portions of the maize received a due proportion of heal and smoke. 
One man was kept practically all day at the work. 

During the last fortnight of the Entomologist’s tour when the experiment wns 
under his supervision, the temperature of the hut could not be raised to more I linn 
85° F. Of course the temperature of the maize directly above the fires wa* 
hotter ; indeed, in some eases it was scorched. 

As much heat a> could he obtained with safety was obtained, but without 
checking the ravages of the posts. Even the increased heat induced in the 
tight I y packed seeds had no effect. The results, after continuing the work for a 
long time, might have improved. Hut even if they did, sufficient was done to 
show that the method was too cumbersome and risky for any problematic value 
it may possess. The same amount of labour put into fumigation methods would 
attain, far more efficiently, the end desired. 

The fumigatoriuni which is being built at Ibadan is a most necessary building. 
But fumigation carried on under European control and the popularising of 
fumigating methods among the natives are different matters. Carried out 
willingly and with understanding, fumigation by the native ought to be a fairly 
simple matter. All the apparatus required is substantial air-tight receptacles, 
sufficient in size and number for the needs of the crop, and a quantity of carbon 
bisulphide. It is suggested that, as the making of air-tight wooden boxes in the 
Colony has been found very expensive, it may be cheaper to have the part' 
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ready for fitting sent out from England : or that metal tanks, similar to those 
used in the Colony for collecting rain-water, sent out from England in parts may 

found preferable and cheaper. 

Two courses are open to popularise fumigation. Either the farmer might he 
encouraged by demonstration and teaching to fumigate his own seed or public 
fumigatoria should he erected. It will l>e a reproach to the educated farmers of 
the Agege, Sapele and Aba districts if they do not set an example to all native 
farmers by using this certain method of preserving corn. 

It would be interesting to ascertain whether a fumigatoriimi and store-boost 1 
ran by private enterprise would be a paying speculation. 

INSECTS AFFECTING VAMS. 

Priunoryete s funiculus. Arrow. (Plate XXV, fig. 10). 

One specimen from Afikpo (E.P.) was sent by the Assistant Superintendent of 
Agriculture, Calabar, about February 1912. More specimens with information 
’.vere received from Captain Jliehurdson, District. Commissioner, Ivwale (('.!*.), 
in duly 1912. 

Chafer grubs, of unknown species, were found destroying growing yams at 
Nzida, E.P. 

The distribution of this insect is little known, anil there was only one specimen 
in ihe British Museum. 

Information from the aforementioned sources indicates that the beetles eat the 
yam vines and then descend to tile young growing yams in the ground and dest roy 
them. The fact of the beetles devouring the yams in the ground is interesting 
and unusual. Nothing is known as to the life-history of the species. 

Further investigation will probably show this insect to lie a serious pest. At 
Kw.ilo several hundred plants on the prison farm were totally spoilt, A native 
interpreter at Uyo, E.P., gave information that for four years in succession a 
post, had attacked yams on the ground. From a very imperfect description it is 
possible that this species was meant. 

It is not safe, with our present scanty knowledge, to detail measures for com- 
bating the insect In the ease of the prison farm it may lie of good service 
Indore the yams are planted and while the ground is being prepared, to examine 
the soil for chafer grubs anil destroy them. Old decaying logs and stumps should 
also 1)0 removed. 

file fact that the beetles lly and probably descend from the bush will cause 
hand-picking to be only of temporary value. It will be worth while to try 
spraying the growing vines with a stomach poison. 

Criuceris Uvula, Dalm. (1’Iate XX I V, fig. 7). 

Larvae attacking growing yam vines were found at Uyo, E.P., in May 1912, 
"Idle larvae and adults were found at Ibadan on 22nd dune 1912. They are 
most, probably the same insect. The grubs and adults out the leaves and tender 
farts of the vines. In several eases the stem just below the soft growing tip was 
found almost chewed through. The insects at Ibadan disappeared by the 18th 
dune 1913. 


32306 
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Breeding goes on in the Eastern Province during May. The time of commence, 
ment in the Western Province is not known, but it persists up till the end of Juh -, 
The eggs are pinkish at first, then turning red-brown, about 2 min. long. :Ul ,| 
sausage-shaped ; they are laid on the underside of the leaves and on the stalk- in 
clusters of about 6. 

As is usual in this genus, the larvae cover themselves with their own exen ta, 

In two instances full-grown larvae surrounded themselves with a white licv 
sheltcr enclosed in a fold of a leaf. But as no soil was put at the bottom of tli- 
glass vessels used for rearing them, it is probable that pupation may normalh 
take place underground. Other food-plants arc not known, and only one genera- 
tion a year has been noticed. 

Th is being the first occasion upon which observations have been made on ih«- 
pest, its significance in the Colony is not known. If the numbers and damage at 
Uyo ami Ibadan can be taken as typical, the insect must be watched for all over 
the Colony, lest a staple food crop like yarn be subject to serious attack. Tin 
habit of the insect of chewing just, below the leading shoots is particularly 
bad. This, coupled with tire damage done to the leaves, seriously retards tin* 
growth of the vines. Fortunately at Ibadan the larvae disappeared, probahb 
into the ground for pupation, and the plants survived, but not before a gnat 
amount of damage was done. 

Spraying seems tho l>est method of attack. This lias been found quite 
successful against (\ a spur ay i of the asparagus beds in America. 

Apomecynu parum punctata , Cliev. The natives say that this beetle chop- 
down the yarn vines in the early morning. .Vinos were found cut off at a 
distance of 6- 12 inches from the ground and beetles were found on tho plants 
(Uyo, IHtli May 1912), but the act of (rutting was not observed. 

I jay via vitlosu , F., rival/ pennis, F., and Zonorrnts vavivyatus also attack th“ 

leaves of yams. 

The following insects were found on yam, but are not yet known to do any 
appreciable injury : — a Chrysoinelid beetle, Oitft-s Jvvniyinca, F., Ibadan, 2 vii. 1*2: 
a Pentatnmid bug, Cyrfopelfa dovsa/is, Walk., Uyo and Ikot Ekpene, 20 v. 12 : 
and an undetermined scale-insect, Pscudocoecvs sp. ? Ibadan, vi. 12. 

INSECTS AFFECTING FUNTUMIA KUBBKK. 

(Uyphodes ocelhita , limp. (Plate XXV. fig. 6). 

This moth has only been detected at Ibadan, during September 1912. A- 
it is found oil Fnnlumin clttsiiea in the Gold Coast, it is probably common ui 
Southern Nigeria, wherever Find nmiu is grown. 

The caterpillars attack both nursery plants and grown trees alike, curling 
the leaves upon which they feed. Every plant in a nursery bed at Ibadan 
was attacked, and the caterpillars were prevalent upon 3-year old trees. Celt 
unchecked, this is likely to become a pest. 

The larvae have a wet green appearance, the intestine showing through the 
dorsum as a dark stripe. The pupae were found in the curls of the leaves, and 
the pupal stage lasts for at least 12 days. 

liand-picking the affected leaves, in the case of nursery plants, is not so good 
as spraying with Paris green, which was found to be (juite successful, tor 
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seating young grown trees a sprayer of good power is necessary. In the case 
,,f trees of the height of those grown in the communal plantations in the ('out nil 
province, spraying will be difficult, or even impossible. Hut it is conceivable 
that such high trees may not be attacked. 

S<phrle atquivalens , Walk. 

The caterpillars, which were brown and 15 inches long, resembled twigs. They 
were found eating leaves of Funtumia at Ibadan only once, 27th October I HI 2. 
They do not therefore seem to be of much economic importance. 

Thrrinoptery.v elasticcMa, limp. 

A poor specimen of a moth, reared from a Funhtniia pod and found in the 
rnllcctioii on assuming duty, seems to be of this species. 

Physfithripi funhnnitie, Bagn. 

These have been identified by Mr. K. S. Bagnall, of the University of Oxford. 
They are found in the flowers of Funhnnin. 

INSECTS AFFECTING FA R A HUH BEK. 

At Agcgo, on 2nd duly 1912, a huge Priouid larva, about 5 inches long, was 
found by the Mycologist. It was boring up a Kara root which was seriously 
:1 lire ted by fungus. 

At Ugboha, C.P., in May 1912, a number of trees ahnm .7 years old were 
found to be severely affected by borers. The insect, whether larva or adult, 
causing the trouble was not found and no information could be obtained. The 
holes were about jj inch in diameter. 

INSECTS AFFECTING MAHOGANY. 

At Calabar, mahogany trees (Kkayo wnryt/Imsis) have suffered .severely iroin 
ilie attacks of wood-boring lcpidoptcroua larvae, about. 100 trees in the avenue 
along the Old Calabar Hoad having been injured almost beyond recovery. These 
larvae (probably Cossidae) arc of a dirty red colour and bore holes into the 
trunk and branches, causing the bark to strip of! in circles and patches about 
4 inches across (Plate XXVfir, fig. 1 ). The moth lias not yet been reared. 

Another Iepidopterous larva was observed at Olokemoji to attack young trees 
at the tip of the leading shoots, boring through the cambium into t he pith and 
proceeding downwards and out again. A large proportion of young trees just 
planted out w’Cic affected. The larva is grey and white, and attains a length 
of inch. 

At Olokcmcji, in January 1912, some of the young mahogany trees in the 
nursery were cut down by a nocturnal cricket, possibly / i raefujt n/pcs. 1 wo 
>pocio 3 of bark-f r e< piei i t i ug bugs of the family Pkntatomidae, Ate facer u 
ru ptoria , Germ, and A. sticticu, Westw., were also found or. these trees, but their 
significance is not known.* 


* [It is quite possible that these insects are lieneficial ; in Rhodesia the writer lias seen a 
nmnber of A. atkficn feeding on a large Lasioeampid caterpillar (C ionomekt robuxla, Auriv.). — 
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INSECTS AFFECTING ARABIAN COFFEE. 

The following insects and the notes upon them were found in the collerti.m 
upon assumption of duty. AH the specimens were taken on coffee at Olokenn ii 
in 1909 

CimrsoMKLIDAE : Oothera mutabilis, Sahib. 

Pk.N'TATOM ID AE : Antestia variet/ata, Thunb. 

CoitKIOAK : Riptnrtux lenuictirnis , Dal). ; found in great numbers. 
FulookidaE : Oictyvpharinn srrt'iw. Still. 


INSECTS AFFECTING OTHER PLANTS. 

Oil Palm. T he common palm weevil, Rhynchophvrus phocnicis , F., is tin 1 unlv 
insect recorded from this tree. 

Coconut Palm. A weevil, Temnosrhoita i/uailrimaculata, Gyl., has been 
found on the trunk of this tree at Olokemeji. in May 1909, but nothing is known 
as to its habits. The large Dynastid beetle, Arclum centaurus , Burm., is suspoi'inl 
of damaging these palms. 

Kola. A Kutelid beetle, ,h/oivhrs hitltUun, Caatn. (Plate XXV, fig. 1) cals 
the leaves. 

Okra {flihinem rscnlentus). Various cott on pests, such as Cwtmaphifa 
Zrbronin phenire, Dysdercns supnrstitiosus anil Oxyearenus dudyeuni, are similarly 
injurious to Okra. 

Cowpea. Three beetles ( I. ay via villosa , F., J.. viridipn/niis , F., and Muset- 
te pt a sp.), a locust (Zonocerus varieyalus, F.) (Platfe XXVII, fig. 2), and the larva 
of moth (Aiazia irrorata , F.) have been observed to eat the leaves of this plant. 

Poinciana regia. A Bnstryehid beetle, A pate ter rebrans, Pall., bores into 
the trunk of these shade trees and eventually kills them; most of the trees at 
Ikon) station are affected. The insect has also been noted at Abakaliki, E.P. 
The Poincianas are sometimes stripped of their leaves by the caterpillars of a 
Psychid moth. 

The following insects attack plants of several different kinds : — 

Zimoccnts eariegntus , L. 

These locusts have been found in all three provinces. They occur in swarms 
but never to the same extent as migratory locusts. 

Both the young wingless forms and adults feed openly on the leaves of cotton 
(Plate XXVI), yam, maize, pumpkin, cassava and cowpea. No insect lias been 
met with in Southern Nigeria with sueli an omnivorous taste, and this list < t 
fowl-plants will certainly be lengthened by further observation. 

Their boldly contrasted colours have evidently a warning significance. Evi* 
deuce of this is afforded by the fact that a young English terrier, fresh from 
home, made an. excellent meal on them and afterwards was violently si<*k. 
Pinned- specimens emit a very unpleasant smell. 

All stages of young were found towards the end of October 1911, at Ibadan, 
and, in March 1912, in the Central Province. The breeding season is probably. 

therefore, quite long. 

- 
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Facts about the extent of damage done by those insects arc 1 budlv needed. All 
that can be said at present is that they make extensive inroads into whatever 
cr ,»]i they attack. 

Opportunity for the study of the pest has been so small that it would be 
premature to make detailed suggestions as to methods of control, but informal ion 
has been obtained that Paris green dusted on the plants proved a stieeessful 
measure. Spraying with a stomach poison, however, is likelv to prove more 
useful. 

bitfrin rillosa , F., and L. riridijutnnh y F. 

These bottles are common all over the Colony, all the year round. They have 
been found in numbers upon the leaves of yam, cow pea and even on rollon. 
Their economic importance is worth attention in future work. 

Conclusion. 

Ail economic entomologist has two aspects of his work to keep in view, the 
research and the instructional. The experiences of a single tour indicate, that 
the most necessary entomological work at present is research. 

The particular problems most likely to repay attention arc, t lie control of the 
pests of cocoa and kola and the question as to the economic significance of term- 
ites. Cocoa, as the crop second in export value and with great, possibilities, natur- 
ally comes first: for fortunately, the most valuable agricultural asset, of the 
Colony, the oil palm, is strikingly free from pests. Kola to flu* amount of 
£68,245 is imported into the Colony, which is quite, capable of growing its own. 
Yam and maize, l>eeause, they art*, two slaple, native food crops, are, next in 
importance. 

It is likely, by now, that a scheme has matured whereby native school teachers 
mav be given a course in “School Farming'’ at the Agricultural Station, Ibadan. 
This course will include lessons on tin* importance of insects to agriculture. In 
this way the native boys in the schools will be reached and shown the value of 
modern methods of agriculture. 

At present, because of the conditions of native fanning and our deficient 
entomological knowledge of the Colony, it is of no use to lecture to native farmers 
and agricultural societies. Entomological instruction cannot be given, nor the 
confidence of natives gained, till a great, deal more pioneer research has been 
accomplished, so that entomological control methods can he demonstrated to 
be of economic value. And this work cannot be prosecuted unless the. entomo- 
logist is provided with a laboratory and adequate apparatus and allowed to work 
freely and unhampered. 

The ready help of the following gentlemen in the preparation of this report is 
acknowledged with thanks : — The specialists of the Natural History Branch of 
the British Museum ; Mr. F. V, Theobald, South Eastern Agricultural College, 
^ ye, Kent; and Mr. R. S. Bagnall, Hope Department of Zoology, University 
of Oxford. Particularly is mentioned the assistance of Mr. tiny Marshall, 
Director, Imperial Bureau of Entomology, British Museum. 
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APPENDIX. 


Note ox the Value of Agricultural Products exported 

FltOM SoUTKEKX NtOERIA. 


(From Trades Statistical Abstract , No. r 191 l.j 


Crop. 


Value as Export 
£ 

Products of Oil Palm 


... 4,221,999 

Cocoa 


164,664 

Knljher 


125,842 

Products of Cotton Plant 


71,382 

Mahogany 


.55,575 

Kola Nuts 


2,377 

Products of Coconut Palm 


1,755 

Coffee ... ... 
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aiue, cassava ami yam are staple crops grown 

for native consumption. 




EXPLANATION OK PLATE XXIII. 

Kim! C otton Stainor. 

(./ tytitfercus supcrstitiosns. F.) 

h’ig. 1-2. Kggs of l). «nper.<t!tiuifu/: . 

3~t>. The four larval stages. 

7. The nvmph. 

H. The adult. u|ij)er side. 

9. under hide. 

10. A cotton boll covered with young Stainers. 

• 11. The jvoHition of the proboscis when sucking. 

12. The proboscis in the act of withdrawal. 



A RED COTTON-STA1 N E K (Uysdereus xufjerxtitiofjuH. F ). 






EXPLANATION OF PLATE XXIV. 

Fig. 1. C'osmojihilu erosa, Hb. 

2. Diparopsift ru*tanea , Hmp. 

3. lihopnlocampla forextan t Cram. 

4. A ntcstia variegata, Tlurnb. 

5. Karh iK biphuja > Walk. 

6. Sj/ugru* calc- trains, F. 

7. Crmrerig Uvula , Dalm. 

8. Ootheca mutabilis , Sahib. 

1). Prndenia litura , F. 

1 <l. Chhridea obsolete F. 



Boll- Ent Researc 


V oi. 


Part 3. 


Pi a i e X XIV. 




AGRICULTURAL RESTS \ N SOUTHERN NIGERIA. 





EXPLANATION OF PLATE XXV. 

l‘'ig. 1. Aihtrrlux hirtellu*, (JahLii. 

2. itiptortu* tc.iiu/coriii.i, Dali. 

3. O.t'nc'irenu* thuhjunu . Dist. 

•I. J )hicriii/'t nutcufosn, Stoll. 

/Cebnmia phcnif.r, Crum. 

»i. iilypMc* iHcl/ata* limp. 

7. Syfrjjtu ilero*jn(tt , F. 

AjMitf tcrt:hrii u*, Pall. 9- 
i 1 . A pate U.rcbraiK, Pull. & . 

10. l*rianuryt:tcs caniculun, Arrow. 




















NEW SYNONYMY IN OKI ENT A L rULKMDAK. 

By F. W. Edwards. R.A., F.E.S. 

(Published by permission of the Trust, es of the llritish Mu>eun\\ 

For the past two years the writer has siudied the Oriental ('t’l.H'i n ak at 
intervals, with a view to preparing a tabular svnopds of the species, During 
diis time it has heroine evident that a large number of names will have to he 
rejected or changed in some way. and it seems doirahU* to eall attention at once 
•o sonic of these proposed changes, as it will inevitahlv he a eonsiderahle time 
before the thorough revision of the Oriental mosquitos which tin' writer has in 
view can he published. The present paper is intended merely to deal with 
nomenclatorial questions, points of systematic interest being introduced only in 
so far as they arc necessary to explain or justify tin* writer's conclusions. 'The 
classification here indicated may he taken a> approximately final, hut the limit- ot 
certain genera and their arrangement may ultimately require modifieat i« m. while 
their number may not improbably have to he reduced. Over so specific names 
are here for the first time definitely sunk, while tin probable synonymy of S or 
lit others is suggested. On the other hand two new names are proposed owing In 
the preoccupation of the original designation of the sjiccics. 

Suhfam. 1. CULIC1N AE. 

Tribe 1. Anophelini. 

50 much systematic, work lias already been done on < Mental Auojdirh s. I hat 
comparatively few' questions of nomenclature remain undecided, hut the billowing 
synonymies appear so far to have escaped the notice' of writers on this group : 

l. Anopheles tessellatus, Theo. 

Anopheles tessellation , Tlieo., Mon. (ml. i, ]■. 175 (llMll). 

Anopheles pu nctulat ns. Then. (nor Ddnit/.), f.r. 

Anopheles deceptor, Dbjiitz. Zcit. fiir Hygiene mid Infect., \li, p. on (liMki). 

Myzmnyia thornloni. Ludlow, ('an. Hut. wxvi. p. <>P ( HMi-l). 

Dactylomyia eeylonica, Newst. & ( art., Aim. 1 roji. Mc<l. iv, |». •>< i ( 1010). 

This is a purely Oriental mosquito ; it is represented, however, in the An>tra- 
lasian region by the closely allied A. mtnrtulalus, Don. I have compared a. 
specimen of -1/. thornloni named by Dr. Ludlow with D<>nit/. s des<*ript ion and 
figure of A, deceptor and with Tlieoliahl s type of 1. t>-s.<> llatnm. and find that 
there is no room for doubt as to their identity. Dart ybonyat r.eytona a i~ 'iipjio-rd 
lo possess a “ cylindrical-shaped tubercle or tinger-like process projecting 
obliquely from the prothoraeic region,’ but this L probably a pmely accidental 
appearance, and though F have not examined the type I should conjecture that if 
is formed by scales on the front margin of the mesonotum. d im dcscriplinu of 
D, eeylonica gives no other character by which it might be distinguish.*.! from 
A. tessellatus, and as the British Museum possesses a specimen of Ibis >pecies from 

51 Since this was written Dr. A. T. Stanton (Dull. Knt. Ues iv, P.H:5, \> li:,J 

A. deceptor and D. eeylonica as synonyms of A. tessellatus. 
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Ceylon the synonymy is in the highest degree probable. Stanton has ro<;<*m|\ 
stated (J. Lund. Sell. Trop. Med., ii, 1912. p. 6) that James and Li-? ./. 
Nyssoniy ztnnyiu nunchtfafa is also the same as A. fcssc/hztus. 

2. Anopheles kochi, Donitz. 

Annpkt'lrs kurhi, Dbnitz, Insectcn-Bbrse, xviii, p. I (19(H). 

CAlin Jiant, Ludlow, Can. Knt. xl, p. 32 (19D8). 

Specimens named by Dr. Ludlow- have recently been received, and un com. 
pari. -on with the British Museum series proved to be normal A. kochi. James' 
Christ ophcr.sia halli is already recognised as a synonym of this species. 

2a. Anopheles christophersi, Theo. 

Anopheles ehristophersi, Then., Pmc. K. Soc. Ixix, p. 378 (I9i>2). 

Myzoniyiu many pa na, Banks, Phil. .1. Sci. i, p. 991 (1906). 

Myzomyia J'nnesta. Ludlow {nee (iiles), Can. fint. xxxvii, p. 1 36 (190.V). 
Theobald described the female palpi of . h Christophers*, as having “ two liroad 
apical white hands and a narrow one near I lie base,” and an examination of tin- 
type shows that this is perfectly correct, and that the species is quite distinct 
from list uni) Liston : on t lie other hand it is evidently the same as M. manyy- 
and) Banks, which is represented in the British Museum by a female cotypc. I 
have recently had an opportunity of examining some specimens from tin* 
Philippine Islands named Myzomyia Jaticsf a by Miss Ludlow. These are in 
reality A. chris/ophcrsi, and it may therefore be presumed that A. fa nest os is not 
known from that region. 


Tribe 2. Megarhinini. 

To x O it 1( v x chi t k s, T heo. 

Mon. Cul. i, p. 244 (1901). 

3. Toxorhynchites immisericors. Walk. 

Megnrhinas immtscricors, \\ alker, Proo. Linn. Soc. London, iv, p. 9< > 
( 1 S60). 

Meyarhintts yifesi, Tlieo., Mon. Cad. i, p. 227 (1901). 

To.vorhynchitcs arycntcotursh s, Ludlow, Can. Kilt, xxxviii, p. 3(37 (1906 ). 

IVorccsteria yrata, Banks, Phil. J. Sci., i, p. 779 (1906). 

(?) Mena rhino* sahniiftr, Dob, Nat. Tijd. Ned. Ind. xiv, p. 382 (1837). 

This is a variable species, but the variation seems tome to be ipiite eontimioiis: 
it is noticeable chiefly in the amount of white on the mid tarsi of the female and 
in the markings of the underside of the abdomen. The cross-veins also are ven 
variable. There is no evidence to show that the palpal differences given by 
Theobald between immisericors and yilesi are really specific, nor can any other 
constant ditlerenee between them be discovered. I have not examined a specimen 
of T. a rami cot arsis, hut the description is quite full enough to warrant the 
assumption that it is only a form of T. immisericors. A male of IV. grata. 
named by Banks, is in the British Museum, and 1 have therefore been able to 
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. 4 -ot*rtaiii with certainty its identity with 7\ //«//!/.<« There is nothing in 

Otiloscliairs inadequate description of M. subufifrr to separate it from 7\ 
imutis^ricors, and if this species is found to occur in Amboina the older name 
tubulifer will have to be used for it. Dolesehatl, however, described quite a 
dilferent species (.1/. t/mhoinrnsis) wiiich he afterwards considered to he tin- male 
rf liis Af. sub if lifer ; if his opinion was correct, M. .\nhnfifrr is distinct .from 7\ 
iiiiiiiisericors, and on account of this possibility the name under which this species 
is now widely known is retained for the present. 

p Toxorhynchites quasiferox (Lei,-.). 

'/’ cromuitt nnasifn'or^ Lcie., tail, of Malava, : ]>. >1 (HMiS). 

Toxorhy nr kites jaruansis, Tlieo., Tijd. I’m. 1 i \ . p. 23.»( lSM 1 ). 

I f Theobald had seen Leicester's w ork he could hardly have tailed to recognise 
that lie was redescribing 1\ ijuasijrro.r. The only difference discoverable in tin- 
descriptions is doubtless due either to slight inaccuracy in Theobald s observa- 
tions, or to fading after death. The caudal (lift of T. j u-nrusis is described as 
follows : “ apical segment with a dense tuft of bright orange, elnn-tae, some short 
hlack ones at the. sides of tin 1 previous one and sonu‘ orange ones on I ho next. 
In T. yuasij'rro.e the black hairs on the penultimate segment are quite as long : ,s 
the orange ones, and there are orange hairs at tin* base of this segment, not mi the 
apex of the sixth. The basal abdominal segments ni the British Museum 
specimens of Y\ i/Hasifepifi: have faded to an "apple-green as in^ 7 T . /near 'axis. 
There are a number of small but constant dillcmiecs (»v/. the while tip to the 
front tibiae), which need not be. here enumerated, between this species and /. 
ini miser icors. 


Toxorhynchites magnificus (Leic.). 

Terotnyia inaynijiciis, Leic., ( id. of Malaya, p. •> l ( HH)*). 

TrromyiafuncstnS) Leie., Cul. of Malaya, )*. oS (19<W). 

An examination of the type male of 7’. /’ ’nmslus, presented by Dr. Leicester 
to the British Museum, shows that his description was slightly inaccurate. 
According to this description all the legs [apart ln>m the coxae, are] brilliant 
purple, the only attempt at handing being an imperleet band on the first. | t.r. 
second] tarsal joint of the hind legs. In the type there are however distinct 
traces of white marks on the under sides ot tin* hind tibia and metatarsus in 
exactly the same positions as in r C. nnianijitus. In addition to this, the scale.' ol 
the mesonotum and first abdominal segment now appear coppery and not, greenish, 
hut tli is is doubtless due to post mortem changes : all the specimens oi /. nntyniji- 
nrs have these scales metallic greenish, as described both lor this specie* and lor 
7\ fa nest us. I therefore conclude that the specimen described as /. (nnestns is 
really only a dark form of /’. may nip r ns. 1 he commencement oi the 

caudal tuft is white in both. 


9 In: Studies from Institute for Medical Research, I* derated Malay States, Vol. •*, lari 
Throughout this paper Leicester's work is quoted us above for the sake of brevity. 



F. W. EDWARDS — NEW SYNONYMY 


2 24 


Tribe 3. Culicini. 

(a) A ikies Group, 

Paumomyia, Theo. 

Mon. 0 ul. iv. p. 280 (1907). 

0. Pardomyia aurantia, Then. 

Part lo my ia mtruntiu, Tlieo., Mon. Cul. iv, p. 280 (1907). 

Kktinomyia uureoslriatu , Lcic., Cul. of Malaya, p. 71 (1908). 

In I)r. Leicester’s collection in the lJritisli Museum are 3 and 4 Q eotvnt 
of K. anrcostriata ; the females agree exactly with the type of P. auruniiu. 
This genus closely resembles Mucidus except in the scaling and the shorter female 
palpi. 


M mui's, Thoo. 

Mon. fill, i, p. 298(1901). 

7. Mucidus laniger (Wied.). 

Cnle.6 lanitjcr , Wied., Dipt. Exot. i, p. 9 ( 1821 ). 

Mucidus mucidus , Leie. (me Karsch), Cul. of Malaya, p. 69 (1908). 

This much resembles the true M. mucidus , hub the second joint of the him! 
tarsi is entirely brown, instead of being white with a brown tip. 

Aumigekes, Then. 

Mon. Cul. i, p. 322 (1901), 

Uesroidyu, Blanch., C. i\. Sue. Biol, liii, p. 1046 (1901). 

Desvoidca , Tlieo,, Mon. Cul. iii, p. ,134 (1903). 

Mu nc.hu rdiotnyiu^ limn.. Kec. f ml. Mus. iv, p. 440 (1912). 

Although the name r mi ye res appears to be meaningless, there seems no reason 
why it should not be used, as there is no risk of confusion with Armiyer , which 
is not the same word. Blanchard's Desvtndyu , on the other hand, is preoccupied 
by Desviddia (Meade, 1892), and on tins account Brunotti proposed the name 
Mtinchnrdiomyin for the present genus. It is interesting to notice how an error 
committed by one author becomes perpetuated. Theobald first spelt Blanchard v 
name wrongly (as above) ; later when compiling his fascicle of the 4i Genera 
liisoctomni *' he relies on his previous work, and, noticing the error in spelling, 
attributes it to Blanchard instead of to himself ; Brunetti subsequently copies 
this inaccurate statement. This genus is regarded (for the present at least) as 
distinct from Stcgomyia, owing to the peculiar structure of the larvae and of the 
male genitalia. I can discover no definite character, however, by which the 
female adults enn Iw dist.ino-nishrd from Strnnuniif/ OchlcrotatllSy OV Acdes. 
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Armigeres joloensis (Ludlow). 

Desvuidea fusca var.joloi itsis Ludlow, Cun. lull, xxvvi.p. 2;5ii (luill). 
Dcscoidyu jugnieutis, Loic., Cnl. of Mulnvn. p. J7 (HIOS). 

Dcsvoidya johu-n >U. Thoo., Moil. Cul. v, p. 1 t:> 

Ah Theobald 'st thin in lint n variety ol .1. / NSC'!.''. but a iliMiiii't >|H-eiv>. 

I It may be mentioned in puss-in*; t lull .1. /«>•, «.< is also dislinel lo *r,milul i-liar. 
alters from A. tddurbiiiis). Ludlow s ami Leieesiev s descriptions a LOW vi-rv 
well; Dr. Leicester at the time of writ 11 ; was cvidcntK' uiiacouaiutcd with 
l)r. Ludlow s existing description. 1'hcrc is a p;oo*l series of ihe species in the 
liritisli Museum. 

!>. Armigeres apicalis (Theo.t. 

Drsniidyu tipic/d/s, Then., lice. 1ml. Mils, iv. p. ( 1 Hill ). 

Stcyomyia. crussipcs, Tlico. (/ire Wulp), Mini. (.Til. i, p. 9‘jn ( 19 «> 1 ). 

This is undoubtedly an Armiycrcs y although ** general appearance ’ is the only 
g 11 ide ill separating females of this genus from Stcyomyia. Whatever Van dcr 
W nip’s C it lex crus at. fit’s may be, it is almost certainly not this species. I have 
compared the Indian Museum type of /). upiadis with Theobald’s specimens of 
•V. eras sipes. 

vSteoOMYI A, Theo. 

Mon. Cul. i. p. 2S.4 ( l lit) I ). 

h». Stegomyia desmotes, Giles. 

Stcyomyia desmotes. Giles, *1. Trop. Med. vii, p. -><»7 ( I9<)-1). 

Stcyomyia yracilis , Leic., Cul. of Malaya, ]>. 81 (1908). 

Stcyomyia al/npcs, Theo., Kce. Ind. Mns. iv, p. 11 (19l<0. 

The type of S. dts/uotes is in laid eondition, hut is ipiite recognisable by the 
peculiar leg-markings, the only species at all resembling it in this respect being 
*>'. stiyens. I have not seen the type of IS. aUtipcs ; the description only disagrees 
with S. desmotes in that the claws of the lemale are described as living all simple. 
Since the structure of the female claws is occasionally subject to variation, no 
notice need be taken of this difference, even ii Theobald** observation was correct. 

H. Stegomyia w-alba, Theo. 

Stcyomyia tc-alha, Theo., Ann. M us. Nat. Hung. iii, j>. 74 (190.>J. 

Stcyomyia imitator , Leic., Cul. ol Malaya, p. 89 (1008). 

Stcyomyia minniisshna y Theo., llec. Ind. Mus. iv, p. 0 (191 tty 
There are some slight differences between the specimens which have been 
described under the above names, which I consider should not without strong 
evidence be regarded as of specific value..’ These differences are as follows: 
•V. ir-alba has the basal scutellar scales black, the apical ones white ; S. imitator 
lias the scutellar scales all white : S. tuiutdissnua has the scutellar scales black, 
some white ones occurring on the lateral lobes, and it also has the white markings 
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of the thorax less extensive than in the other two. I have seen only a sin^]. 
female of »V. imitator , anti have not examined the type of S. minutissima , I . f 
support is lent to the view here expressed by the fact that neither Leicester n,,r 
Theobald suggested differences between their species and S. w-alba. I have 
examined the type of S, w-alba among others which were kindly lent me ln- 
Dr. Ivertesz from the Buda-pest Museum. 

12. Stegomyia trilineata (Leie.). 

HulecoeUmyiii trilineata , Leic., Knlorn. xxxvii, p. 163 (1904j. 

Huwtinlinn ekrysolineata, Tlieo., Mon. Cul. iv, p. 218 (1907). 

1 have carefully compared tlie types and find tiiat they are indistinguisliahlr 
specifically. The palpi of the male are thin, upwardly-curved and practically 
devoid of hair-tufts, hence I include the species in Steyomyia. Some species of 
Oeblemtatvs (e.g., O. pseudot attaint ns, Giles, and O. yubernatoris, Giles) have the 
male palpi only just perceptibly swollen apieally, but these species have the apical 
joints hunt downwards and provided with distinct hair-tufts, which justifies their 
inclusion in Or bin rot at ns. The two genera, as has already been suggested, are very 
close, and a doubt may again be expressed as to whether the wisest course to take 
with regard to them may not be that adopted by Dyar and Ivnab of sinking both 
under Aides. 

Ociiekrotatus, Arrib. 

Rev. Mus. La Plata, ii, p. 143 (1891). 

13 . Ochlerotatus gubernatoris (Giles). 

(Julex yubernatoris, Giles, *f. Bombay Nat. His. Sue. xiii, p. 607 (May 1901), 

Ca lex yuhern atari us, Giles, Entom., xxxiv, p. 194 (duly 1901). 

Fin lay a virlanoptera , Giles, J. Trop. Med. vii, j>. 367 (1904). 

fjcpidotomyiu maynu, Then., Gen. Ins., Cul. p. 22 (190.5). 

Pseudocarrotlia lop ho vent nd is , Tlieo., Rec. Ind. AT us. iv, p. 12 (1910). 

Giles’ type of C. yubernatoris is in the British Museum, and though damaged, 
is quite recognisable. His figure of the species (Gnats, Ed. ii, pi. 1 1 , f. 7) is inac- 
curate, as the white markings on the front of the thorax are of an altogether 
different shape. Lepidotomyia manna differs trom the type of (). yubernatoris in 
the greater breadth of the white rings on the middle legs, but an examination <>( 
a series of specimens shows that this is a mere individual variation, as might hi* 
expected. Through the courtesy of Dr. Annamlale and Mr. Gravely of tin; 
Indian Museum, I have been able to examine the type of P. lophorent rails, and 
find that without the least doubt it is simply a specimen of (). yubernatoris, in 
which the scales on the under side of the abdomen are rubbed up the wrong way, 
so as give a tufted appearance. This is still more the case with the type of 
F. melanoptera which has the tufts quite as well marked as in Giles’ figure. This 
specimen, however, exactly resembles O. ynbernatoris in all other respects, and so 
the long scales figured by Giles must cither be regarded as an abnormality, or 
they may l>e normally present in a horizontal position, where they would be very 
difiieult to see, especiaLly if covered by other scales. 
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14 , Ochlerotatus niveus (Ludlow). 

Steyomyi/i iiiceu, Lmllow, .I.N.Y. Kut. Sou. \ I, p. 1 ;i;l ^|;i():l). 

St ego viyin pseudon ieeu . Theo.. Ann. Mm. X:«t. 1 1 HULL iii, p. 7,1 ( l;lo.',). 

.s', pseutlonirea was supposed to lie distimruishod from .S'. ,t irru •• In- ilie fore anti 
mid ungues [of tlie female] being uniserrnted ami suit simple, ami in the femora 
being dark above, not white as in nirm." An examination of specimens shows 
that the teeth on the flaws are very minute, and may easily have been overlooked 
by Miss Ludlow, apart from the fact that they may he variable in this species 
in a few others. The description of & n'trm only stales that the hind femora are 
white dorsally on the basal two-th inls % and as this is also the ease in all the 
qieeimens of S. pseudonivea in the British Museum, there can he no reasonable 
doubt about the synonymy given above. 

1 . 5 . Ochlerotatus taeniorhynchoides (Chris.). 

LenUcomyia taeuiorhynchordcs^ Chris., lhiludism, no. 2, p. (IS ( 1‘H IV 

Pccomyia much tat a , Theo. (nrr Moigen), .!. Keen. Biol. i, p. 21 (I5)0;">). 

M eigen's Cn/e.v ntacufatus is an Oehb iofafi/s, and therefore Theobald's name is 
not available for this species. Thorn are two slight discrepancies in the descrip- 
tions of Theobald and Christophers: (1) Theobald slates that there arc both 
*• Hat ” and “narrow-curved*’ scab's on each lobe of the 1 sentcllnm, while 
Christophers says the middle lobe has “ narrow-curved,” the lateral ones ** tlal 
scales. Very likely the sealing of the seiitclhim is variable, lot I find on 
examination that there are really no Hat scales on the middle lobe of the 
seutellum of Theobald’s specimens. (2) Theobald describes the hind claws of 
the male as unequal, while Christophers says they are equal : also, according to 
Theobald the larger claws of the fore and mid legs of the male are imindentate, 
according to Christophers bidentate. In this ease Theobald's observations are 
certainly correct fur his specimen, so that unless this is another e:tse of variation 
in the claws, the two species may possibly be distinct. If that, can he proved to 
he the case Theobald’s species will require renaming, but for the present it is 
deemed better to regard it as synonymous with O. fucniorJtyncluddi's. 

in. Ochlerotatus pipersalatus ((iilcs). 

Stcyomyia pijtcrsalala. Giles, Gnats, Kd. ii, p. *572 (15)02) (V only). 

P sen Joy rah h a >n /a macnlata , Theo., J. Bomb. Nat. Hist. Soe., xvi, p. 214 

( 1905 \ 

Giles’ description was a composite one, as the male and female types belong to 
quite different species. The male type di Iters from the female, in all the points 
mentioned by Giles, but, apart from this, it lias no obvious intermingling id 
black and white scales on the wings and legs, which Giles rightly regarded as 
of considerable taxonomic importance ; his figure must represent a female and 
not a male wing. I have therefore chosen to restrict the name to the female 
type ; the male will subsequently he redeseribed and renamed. T here is no 
doubt at all that Theobald’s / u < l ay rab It a m ia macula l a (known in both sexes) is 
the same species. (). pipersalatus much resembles (). taenia rhynchoul >? s , but the 
scaling of the scutellum and the coloration of tlie thorax are quite different. 
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17. Ochlerotatus imprimens (Walk.). 

Cuter imprimens , Walk., Proc. Linn. Soc. v, p. 144 (1861). 

(?) Culex tinnitus, Leic., Cul. of Malaya, p. 153 (1908). 

Culiwula suknaensis, Theo., Rec. Ind. Mus. iv, ]>. 21 (1910). 

Walker’s type, though damaged, is not by any means past reeogniti«.|,. 
Leicester’s C. auratns is probably the same species, but a- f have seen u <, 
specimen I only iucludc it here provisionally. In any ease Leicester’s name ; N 
preoccupied by Aides (Ochlerotatus) tinnitus , Grabham (1906). 

18 . Ochlerotatus stenoetrus (Then.). 

Cuter stenoetrus, Theo., Mon. Cul. iv, p. 395 (1907;. 

Cuticada mi nut a, Theo., Mon. Cul. iv, p. 338 (1907). 

Culicndu eruthrosops , Theo., Mon. (nil. v, p. 299 (1910). 

Culej: pseiidostenoetrus, Theo,, Mon. Cul. v, p. 343 (1910). 

There arc some very slight differences between the above-mentioned forms, 
notably in the colour of the thoracic sealing, hut nothing sufficient to distinguish 
them specifically. C. pst udostenoetrvs is said by Theobald to differ from 
C. stenoetrus in having no pale apex to the palpi, and in the venation, hut this is 
not true ; even the type of C. psewlostnwetrns has a pale apex to the palpi, an. I 
the venation is quite similar to that of C. stenoetrus, C. rninuta has a somewhat 
distinct appearance and a noticeably paler thorax, but can, 1 think, be included 
here with safety ; otherwise it will require renaming, as the African t>. minutu.< 
(Theo.) was described earlier. 

19. Ochlerotatus pulchriventer (Giles). 

Cule.v put cirri center, Giles, J. Bomb. Nat. Hist. Soc. xlii, p. 608 (1901). 
Ifoirtmlintr himahn/aua, Giles, J. Trop. Med. vii, p. 384 (1904). 

Both types arc in the British Museum, and are evidently conspecifie. 

2t). Ochlerotatus pallidostriatus (Theo.). 

Cufcx puUiibstriatus , Theo., Mon. Cul. iv, 410 (1907). 

Cnhx /wrusnlos, Then., Her. JikI. Jins, iv, |>. IS (1910). 

Orhlrriitnltis or/irtin-us , Kdw. (part), Bull. Kilt. Res. ii, ]>. 250 (1911). 

This species nil) la; distinguished by tin* nuilr treni.al eharactors from 
O. ochracvus, which appears to he confined to tile Kthiopinn region, as this is to 
the ( Mental. 

21. Ochlerotatus mediolineatus (Theo.). 

Cnhx iimtiuliiKittii.i, 'J'lieo.. Mon. Cul. ii, 11:5 (1901). 

Onlex trilina/tus, Theo., Mon, Cul. ii, p. 105 (1901). 

Types compared, leaving iio room for doubt as to the synonymy. 

22. Ochlerotatus ostentatio (Keie.). 

Abrclmni/iii ostrntatin, Leie., Cul. of Malaya, p. 192 (1908). 
Pseudohowtirdina ihrysuscnta, Theo., Mon. Cul. v. p. 228 ( 191 ( 1 ). 

Tlie male of Jihis Species being unknown, its location in Ochlerotutiis rather than 
in Aide* is purely tyg^tgj- of conjecture. 
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AiinES, Mir. 

Syst. Bosehr. i, ]i. 13 (1818). 

Shnsen, Theo., Mon. Cut. iii. p. 'Jill (190.3) (type junerea. Theo.). 

Verrallina, Theo., Mon. Cul. iii, p. 2D.) ( 1903) (type tmtlen , Then.) 
Seomaelraya, Then., Moil. Cul. iv, p. 23S (1907). 

Aiaretomyia, Leie., Cul. of Malaya, p. 18.1 (11108). 

In the case of the first two synonyms quoted. Theobald gave no t\pe species : 
they are here designated for the first, tune, the speeies 1 ie i lie eluisen wlneli seems 
most likely to he the one on which Theobald based his eoueeptioit of the genus. 
In each ease some or all of the other speeies originally iueluded are now 
recognised as belonging to dill'erent genera. The only one of the above 
“ genera” which lias the least claim to a separate existence is Nl.nsra. which 
differs from typical Aides in having simple claws in the female. As in all other 
respects it is a trite Aedes, 1 hardly consider it entitled to siihgenerie rank. 
Apart from the shortness of the male palpi, there seems to he some similarity 
between the members of the restricted genus Aides in general appearance and in 
the male genitalia, which are somewhat dillcreiil from the usual Oelihrnlatns 
type. 

23. Aedes indicus (Theo.). 

Neomadeaya indien, Theo., Mon. Cul. iv. p. 238 (IftdT). 

Shnsen mediofaseiata , Theo., Mon. Cnl. iv, p. .11 1 (11107). 

Pseudoshnsea nigritarsis , Ludlow, Can. lint, xl, p. .12 (11108). 

Pseudoshnsea mcdioliiicnt«,'\,\ii\\nw, Can. lint, xl, p. 332 (11108). 

The male being unknown, the position of this speeies In .t iles is only 
presumptive. The types of ,Y. indien and -S', mediofaseiata are precisely similar, 
and were both taken by the same collector, probable at the same place and lime 
(they both bear the number 27). iiiyrilarsis was suspected by.il s describe!' to 
lie the same as S. ifirdiofa SC in : ; " P. medhdineata ’ was apparently a mere 
hi f'S us calami for P. ur/ritnrsis. 

24. Aedes butleri, Theo., Moll. Cul. ii, p. 230 (ItfOl). 

I’erral/ina butler!, Theo., Mon. Cul. iii, p. 2111 < 1003). 

Shnsen diiirnu, Theo., lintoni., xxxvi, p. 210 (1003). 

Stegnmgia hutiensis : Carter, lintom., xliii, p. 271 (1010). 

The fore and mid claws in the type of S.diuruu are distinctly toothed, not 
•ample as Theobald states, and it is obviously the same as Aedes halier!, which is 
very common ill the Malay States. S. hutiensis is also undoubtedly the same, 
though it was described from very much damaged specimen-. 

25. Aedes uncus (Theo). 

Cute X miens, Then., Mon. Cul. ii, p. 53 (1001). 

(?) Nenmucleaya indien, var. simples', Tliho.. Her. Iml. Mus. ii. p. 201 (1008). 
(?) Verrallina mnlayi, Leie., Cul. of Malaya, p. 198 (1908). 

As in most other speeies of this genus, the head is clothed mainly with Hal 
scales. This i8 quite obvious in the type of ('. nuens, which was wrongly 



230 


F. W. EDWABD8 — SEW STNOSYMT 


described by Theobald in this respect. V. mu lay i is, I believe, the same, but 
there are some slight differences in wing scaling. The name maluyi had in ativ 
case best be dropped, to avoid confusion with Aides malayi, Leic. (which is a 
Micraedes , near, if not identical with M. nigrescens (Theo.)). Two males in 
Dr. Leicester’s collection seem to have been undescribed by him, and are 
apparently assignable to this species. 

2fi. Aedes fragilis (Leic.). 

Verrullina fragilis, Leic,, Old. of Malaya, p. 199 (1908). 

Verrallina indecurahitis , Leic., Cul. of Malaya, p. 200 (1908). 

The above synonymy is given as highly probable, but it is not absolute! \ 
certain, owing to the unfortunate fact that the specimens, in common with most 
of those in Dr. Leicester’s collection, were unnamed when received at the British 
Museum ; those which Dr. Leicester intended for type specimens merely born a 
number (in addition to details as to capture), the significance of which is now 
lost. Types Nos. fid and 55 however are almost certainly fragilis and 
V. indecorabilis. They at first sight differ considerably in the male genitalia, 
but on mounting these structures I found that the apparent difference was due to 
one specimen having lost its elaspers. Descriptions of male genitalia are in any 
case inadequate, and if made from the dry specimen are apt to be very mis- 
leading, as 1 have found in studying the other species of Aides described by 
Dr. Leicester. 

(b) Taeniorhynchus Group. 

TaRNIOuh VNC tius, Arrili. 

Rev. Mns. La Plata, ii, p. 147 (1891).: 

27. Taeniorhynchus brevicellulus, Theo. 

Taeniorhynchus brevicellulus , Theo., Mon. Ctd. ii, p. 212 (1901). 

Taenlorhynchns accr , Theo. { )wr Walk.), Mon. Cul. ii, p. 211 (1901). 

Chrysoconops pyymacas , Theo., Rec. Ind. Mus. ii, p. 300 (1908). 

Chrysoconops fuscoptcron, Theo., Tijd. v. Ent. liv, p. 239 (1911). 

This species seems to be subject to considerable variation, especially in the 
colour of the abdominal scales, some specimens having distinct purplish apical 
bands on each segment, while in others the abdomen is almost entirely yellow. 
I believe, however, that this variation is only individual. The species is a true 
Taeniorhynchus. Walker’s type of C. accr is unrecognisable, but is certainly not 
a Tarniorhyurhiis. 

Mansonioides, Theo. 

Mou. Cul; iv, p. 498 (1907). 

28. Mansonioides annuliferus, Theo. 

Panoplites annulifera, Theo., Mon. Cul. ii, p. 183 (1901). 

Munsonia septempunctata, Theo., Aim. Mus, Nat. Hung, iii, p. 187 (1905). 

Mansonioides septemguttata, Theb., Moll. Cul. iv, p. 499 (1907). 

The types of P. annulifera and M. septemguttata belong indubitably to the 
same species. I have not seen the type of M. septempnuctata, but there can he 
very little doubt that it is also the same. 
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(e) ( ufcx (! roup. 

Cu i.kx, L. 

Syst. Nat. Ed. \ (173s'». 

29. Culex bitaeniorhynchus, (iilos. 

Cuhx hitaentorhynvhns, (iil»s, ,1 . lUmli, Nat. 11 m. Sue. \iii, p \'a) 7 | Ma* %■ 
1901). 

faeniorltynclins a per. (iiles, Knfoin. \\\iv. p. lilt! (Julv l‘KU>. 

Tacniorhynch us tenn. r, Then., Mon. Col. ii. p. l«>s (Nov. 1 HOI \ . 

Cuhx infuht , Then.. Mon. Cul. i, p. 270 ( Nov. 1'Mtl). 

Grablunnitt tnnbiyuu, Tlioo.. Mon. Cul. iii, p. 2 IS (1903). 

Grubhamia tuewurosl ris, I'lio* Mmi. Cul. iv, p. 299 i 1 * *< >7 >. 

Ocub-onn/ia s nnnruld, Tlmo.. Mon. Cul. iv. p. 3 1 3 ( 1907). 

(?) Tac/liorbynclnt'i domcsticii*, Leie.. ( id. of Mala\a. p. 199 ^1908). 

(?) Culicchn ubtlonunulis^ Taylor. Rept. Austral. Inst. Trop. Mol., 1911, 
p. .33 (1913). 

Most of the. above synonymy has already been given under (\ m/n\ 1ml L 
printed again now in confirmation. I have recently discovered that Miles 
originally described his speeies as Cub-x bitneniorhynebus, su tin* name •tyre hum 
unfortunately bo rejected. Tim abdomen hours a very variable amount of yellow 
scaling, which is occasionally present at the bases as well as at the apices of some 
of the segments. Leicester's 7*. tltnnrsf/rtrs is iueluded here as a variety, but 
further experience may show that it is entitled to specific rank : however, t lie 
name cannot coexist with the much earlier ( 'nfr.t dona stints. (1«tiii. V. tbun> sti- 
ens, Leic., is only distinguishable from typical (\ bilurnitu’fn/ncfins hv iis mueh 
blacker thorax. 

30. Culex sinensis (Theo.). 

Culex gel ulus, var. sinensis. Then., Mon. (‘ill. iii. p. 1 Ho (1903*. 

Lcucomyiu sinensis. Then., Mon. Cul. v. p. 313 < 1 !* 1 • i ). 

Culex se/josit us, Leic., Cul. of Malaya, p. 132 M90S). 

I'uen iorhyn cb us tenur, Leic, (nre Then.), Cul. ot Malaya, p. 1 <> 7 (190S). 

This is not, as I previously eonddered. a variety ol the preceding. but, is a 
distinct species. It dill'crs principally from C. btln> unn-hynrbus iii the entire 
absence of any pale scales on the wing : in the other species the wing is always 
more or less mottled with light and dark scales. I here, are aLo other differences 
between the two, «,</., in the sealing ol the legs. I lie type oi ( . srjntsifus is lost,, 
but. Leicester’s description is unrnistakeable. 

•31. Culex epidesmus (Theo.). 

I'uen iorlu/nchus epnlesnnts, r [ hen., Ree. Ind. Mus. iv, ]). 22 (1910). 

1'aen ia rh v n ch us lufrotibritunf nulls , I heo., Rec. Ind. Mus. iv, p. -.1(1. MO). 

G cahhumiu. nchruceu . Theo.. »l. Eeon. Riol. i, p. 33 < 1903). 

The name oebrnceus is ineligible lor this species, as I hcobald had described a 
Culex ocliruceus previously to bis (} cablnnniu orfiearett, aim although the former 
species is now transferred to ( h-blcrotut ns. its original location in f. ulcx prevents 
32300 b 
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the aubscquent use of the name for any other aperies of true Culex. This h -j 
very striking species, and I have no doubt whatever concerning the sy non vim. 
i have examined the Indian Museum type of V. / u f eoa btlu mi/ ml is , and find that 
Theobald’s description is not quite correct. The legs of the type are .somewi i:i » 
rubbed, but do show traces of pale rings on the tarsi, such as are conspicuous in 
perfect specimens. The species is a true Cuiex, and is evidently relate! t., 
C, sinen sis and C. bxlae.n iurh tjn eh us. 

32. Culex whitmorei (Giles). 

'/'ueu iorhy n eh us te hit more i, Giles. .1. Trop. Med. vii, p. 367 (1904). 

'Foniiorhynrhns ary cute us, Ludlow, Can. Lnt. xxxvii, p. 98 (1905). 

/ ieueomgia plcgepeunis, Theo., Mon. (’ill. iv, p. 37.3 (1907). 

Cnle.t u/bus, Leie., Cul. of Malaya, p. 148 (1908). 

The types of 7*. whitmorei and /.. p/egepennis are in good condition in r li. 
British M usemn, which possesses a fairly good series of the species. Miss Ludlun 
has kindly presented some named specimens of T. aryenteus to the Museum. 
Although I have not seen the type of C. albas, tin* species is so v«*n 
distinct from all others that 1 have not the least hesitation in quoting tin- 
synonymy as alcove. 

63. Culex sitiens. Wind. 

Culex sit tens, Wind., Aussurcur. zwvifi. Ins. i, p. 543 (1828). 

Culex itn pel tens. Walk, (net: Theo.), Brin*. Linn. Soe., iv, p. 91 (I860). 

Culex anutifiroslris , Skuse, 1‘roc. Linn. Sue. N. S. W., set*. 2, iji, p. 1737 
(1889). 

Culex mieroannulatns , Theo., Mon. Cul. i, p. 353 (1901 ). 

Culex gnophtules, Then., Mon. Cul. iii, p. 103 (1903). 

Culex soutalicusis, N.-L.. Arch. Parsisit. x, ]>. 254 (1906). 

Culex rongbli , (’harm., Ann. Trop. Mod. ii, p. 259 (1908). 

Culex sains. Then., Thin! Iiep. We lle. Lab., p. 256 (1909). 

I have devoted considerable study to the small banded-proboscis species of 
Culex, and have come to the. conclusion, after examining large scries, that tlinv 
are only three common Oriental species of this group, apart from such well- 
marked forms as those si I ready referred to m this paper. Of these thru* 
species, C. sitiens may he recognised as follows: it is much blacker than t lie 
other two, and also somewhat larger : the sealing of the mesonotmii is dark, lmi 
not uniform ; the femora and tibiae have light and dark scales more or ItM 
intermixed : the first fork-cell in both sexes has its base slightly nearer the 
apex of the wing than that of the second : the long joint of the male palpi 
has a regular row of stiff translucent hairs projecting downwards and inwards. 
1 have adopted the name C. sitiens for this species because Wiedemann's de- 
scription tits it better than any other, while it, certainly does not apply to the 
species which Theobald interprets as C. sitiens : Wiedemann gives the general 
colour as black, which would onIy ( apply to this species : moreover the size hr 
gives would apply better to this than to cither of the two following. Walkers 
type is of course iu very bad condition and hardly recognisable, but I haw 
included his ( . imprllens here because, contrary to Theobald’s implication, tlx 
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fir-t fork-cell in the type has its base slightly nearer the ape\ of the win-; 
tlian that of the second. 1 here are extremely slight colour differences between 
Oriental, Australian and African specimens. hut as l titid that the male genitalia 
are alisolutclj identical, 1 include ( . annul, vostvts. ('. souiahcnsis and l \ stilus as 
,vnonytns without any doubt. C. ,/nophodes and ( mi cron, nut l, it us are also 
,-vidently the same j J heohald s statement that tin* single specimen of ( \ r/ ; j >*- 
pi, titles 44 cau at once he told [from mtcrounuulntus'^ hv tin 1 relative positions 
of the fork-cells and cross-veins, anil by the abdominal handing and ornamenta- 
tion *' is quite erroneous, as there are certainly no such differences. 

:»4. Culex vishnui, Thoo. 

Culex vishnui. Then.. Mon. t 'ill . i. p. :>/>5 (1901) ( . onlvh 

Coles' impel lens, Theo. (///\ Walk.). Mon. (.’id. i. p. :h»2 ( UMM). 

(?) CWe.tr murotaeuiata. Theo.. Tijd. hint., liv. p. 2:>b (lull). 

(?) Culex pseudo inf tr hit Theo., Tijd. v. Knt.. liv. p. *j:>7 ( 1111 1 ). 

(?) Culex parvus. Taylor. Hull. N. ’IVrr. Austral., la. p. 27 (1912). 

The chief distinguishing characters of this species are as follows : small, light 
brown in general appearance ; scales o! mesoimtiim light brown, but not uniformlv 
so; femora and tibiae without any distinct intermingling of light ami dark scales, 
but the latter (especially the middle pair) have a more or less evident pale 
lateral longitudinal stripe ; buses of fork-cells almost level, or that of the lirsl 
very slightly nearer the base of the wing than that of the second ; male palpi 
with a row of hairs as in (\ sides. The male genitalia are .quite distinct 
from those of C. si dens and also from those of 1 rittuniorhyuehus. although 
they much resemble the last-named. (■. utirrotueuinln. ('. /•srudoiufnfa. and 
( pawns are included here as probable synonyms, a** there is nothing in the 
descriptions which will definitely separate them from vishnui. I have not 
seen the types. 

bo. Culex tritaeniorhynchus, Giles. 

Culex tritaeniuvhynrhus , (tiles, *1 . lhnnh. Nat. Ili>t. Sue. xiii, p. OOtj (May 
1901) : id., Entorn., xxxiv. p. 192 (July 19oi i. 

Culex sitiens, \ hco. {tier Wied.), Mon. Cul. i. p. { Nov. 1901). 

Culex annulus. Theo., Mon. Cul. i. p. o>S (Nov. !9ol ). 

Culex vishnui , Tlico., Mtm. (‘ill. i. p. 3of» ( 1901 ) ( only) 

Culex hi roi, Theo., Ann. Mus. Nat. Hung., iii. p. *2(190.7). 

This species, though very much like the preceding. ran readily he distinguished 
as follows: mesonotum clothed with dark brown scales, uniform in colour: scales of 
femora and tibiae dark brown (except on under side of former), no intermingling 
of light and dark scales, and no pale tibial stripe ; base of first fork-cell in female 
distinctly nearer the base of the wing than that of the second, in the male the 
bases are about level ; male palpi without the row of hairs found in the two 
species just dealt with. Although the hind tarsi have only faint pule rings, t here 
is always some trace of these. The type (v*) of (i lies’ C. t ntaeniorhijurhus is in 
the British Museum, and serves to explain why this inappropriate name was 
given. Of the three bands on the proboscis described by Giles the one at the tip 
is really formed by the pale labella : the one near the base is merely due to some 
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scales being rubbed oft*. It is evidently the same species as Theobald’s C. an, ( u 
and from the description of C. hiroi I should say there is no doubt that that b 
also the same. Theobald regarded some specimens as a distinct species ( w liii-b 
he called C. sitlens) because lie mistakenly supposed that there was no trace #.f 
u handing ’ on the hind tarsi ; his description of the thoracic scales both of th,-. 
specimens and of C. annulus is rather misleading, as the colouring is uniform n\, r 
the greater part of the inesouotum. I have mounted the genitalia of the ma!< 
type of C. ris/iuut and find them identical with those of other specimens of tb;. 
species. The female specimen must be regarded as the type of n.shnui > . 
Theobald gives it precedence. 

30. Culex halifaxii, Then. 

Cttlrx halijf/iii , Theo.. Mon. ( -ill. iii, p. 231 (1903). 

(Jufrx Lcic., ('ul. of Ma lava, p. loo (1908). 

I have compared the, type, of ( '. hulifaxii with a series of l)r. Leicester’s -p. . j- 
mens of (\ mnlthnwnhsii*) and find they arc the same. Apart from the (liilcn-nc- 
in coloration between ibis species and ('. rojn'olui\ there is a slight difference in 
the male genitalia, and also, according to Dr. Leicester, in the larvae, so that dm 
two species arc. evidently distinct. This is rather surprising, as the c\aei|\ 
parallel difference in coloration between the African C. th/ri[ns and its vnrict\ 
fnsru < is not accompanied by any genital distinction, nor, as a matter of be t, 
can I detect any difference between the male genitalia of fly ripen and (\ 
<:t>ncolin\ although then' is a constant difference iti the nenration of the female*. 
The specimens recorded by Theobald from Queensland as (\ tiyripr.< "an* really 
(\ hafi))ixi/\ while these In* lias noted from various Oriental localities must b<- 
either this species or (’. ronrolttr. Both may, and generally do, have the femora 
distinctly spotted. 

37. Culex fusttocephalus, Then. 

< ufrx fuscorephufns, Theo., Mon. Cul. iv, p. 420 (1907). 

(?) Calc v minor, Theo., lice. Itxl. Mu-, ii, p. 298 (1908). 

( 'nlrx Banks. Phil. *L Sci. iv, p. 343 (1909). 

( ufex httcohti Theo., Mon. (’id. v, p. 378 (1910). 

I have compared the types of C. J'n score, plw! ns and ( hticoln with paratypr- 
of <\ taytuycHsis sent me by Mr. Banks, and find they are undoubtedly tin* -aim'. 
The abdominal tergites are pale-sealed at their edges, the ]>ale patch extcn-lin.M 
along the whole of the side of each segment, hut broadening out somewhat town m- 
the apex. The description of the abdomen of C. mi oar does not cjuite fit in wirn 
this, and as 1 have not yet examined a specimen this name is only included a- a 
doubtful synonym. 

C’ULICIOMYIA, Til CO. 

Mon. Cub iv, p. 227 (1907). 

This is tpiitc a well-marked groilp, as apart from the scale characters whirli 
distinguish it from true Ctf/cx, there are certain characters of the male genitalia 
which seem to be peculiar to this group and common to all its members. It may 
therefore be justifiable to retain it as a distinct genus. 
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3<. Culiciomyia viridiventer ((iii, 

Ch/i-x cirtilirentrr, (iili-s, ,1. l>nnil>:i\ Nut. IIi<i Si»-„ \iii. |i, titi‘,1 iM;iv 
190 1>. 

Cities inir/ulatiis, Tlieo., Mun. (.'ul. ii. 11. ,!'J l (Nnv. 1 '.Mil I. 

Culc.c lonyiftt rent ns. 1 In-o. \ufc lleekert. Ree. Ind. Mu-. t\., n. l;» C9 l0i. 

Ct/le.v pscmlolonifij'nretit ns. Theo.. Mom. Cul. p. i 1'Mui. 

All the types are in a good euuditiun in ihe British Museum, and am uumi*- 
takeablv all ot the same species. The row of -rale- on the male palpi C <piite 
will marked in this and in tin* two follow ing species. 

:i'i. Culiciomyia pallidothorax (Then.). 

Culex paUidvthorn.r, Then., ,1. Keon. Biol. i. p 32 1 1 ‘ m >."> t. 

Cnlex nlbopleu /vr. Then,, Mmi. ( ill. iv. i«. I ni i l‘M»7 ). 

Ciflicio my l a annuloabdo ni inn /is . Theo.. Mon. Cul. \, p. 233 tlOlO). 

The types of C. poll nUd horn. r \wv\ (\ nlhoyb ///•</ am in 1 ln« Briti-h Minmiiii hi 
sufficiently good condition for comparison. C. niumhmhthi ninn(i< \ s nnrepre- 
-i-iited in the British Museum, bill I ha\e no doulit a! all a- to its identity. 
Theobald states in each ease that tin* species may he di-i iiigubhed Irom C. 
I'ufn/ntis or ('. pi pirns by the more uniformly law n-cohmred thoras. Imt charac- 
teristically omits to compare (\ nnnuh nth* A twin nti.< or (\ nlbt>phiun either with 
C. pullidothvnix or with one another. 

40. Culiciomyia fusca (Then.’). 

'Prichorhyachtis //w//.*, ThV I . ihmibay Nat. lli-L Sue, \\i, p. till! ( 190. >). 

('ulia‘onti/in nwrnnln y Theo., Mon. ( ill. i\. p. 227 ( 1007). 

The above synonymy has already been re (erred to incideiilallv ( lbill. Ivnl. 
Ues. iii, p. .‘13, May 1912), but it is perhaps as well to restate it definitely. 

41. Culiciomyia minutissima, Then. 

C itlicinmyin min utisshnn. I heo.. Mon. ( ul. iv, p. --’>•» (I0o7). 

Cttlir/onnjiff niyerrimn. Theo., Mon. ( ul. s. p. -33 (1910). 

Mclnnocunion jn.rtnfitiUidiecfiy, Then.. Moll. ( ul. v. p. 1»M (19|0). 

I have compared the tvpes, whieh are in lairly goud mndition in the l>ntish 
Museum. The Species may not- he a true V nfieniinyin . a- the head sealing looks 
rather more like that of J.ojthoerrnto/iiyrn : the male remains unknown. 

IjOrilOCElLATOM vi A, Then. 

Ann. Mus. Nat. Hung, iii, p. 93 (1903). 

Ph iloden dro my in, Theo., Mon. Cul. iv, p. 323 (1907). 

42. Lophoceratomyia fraudatrix, Then.. 

Poplioeerntomyin. J'rnudnt ru\ Theo., Amy Mus. Nat. I lung, m, p. •)•» (1303). 
LophoccrnUnnyiti varin/n, Leic., Cul. of Malaya, p. 1 — 1 (190H). 

Para types of A. frnndntr/x from t.li* ■ Hungarian Museum have been eompaied 
with a series of L. cariata in the British Museum. There are some slight errors 
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ill Leicester « description of this species (and of some others in the genus) which 
will he railed attention to in a future paper. Meanwhile it may he noted 1 1m* 
the curious structures on the antennae of the males evidently afford good specific 
characters in this "roup, and that in comparing specimens particular attention 
lias been given to them. 

42a. Lophoceratomyia rubithoracis, Leie. 

Imp h or era tinny i a nrhithoracis, Leie., Cul. of Malaya, p. I 111 (1908). 

Or a lioiiiffm fuller Ludlow, Can. Knt. xli, p. 97 (1909). 

Miss I old low lias kindly sent me specimens of both sexes of her O. fallen , ;ui.| 

I have found them specifically identical witli Leicester's co-types. 

*43. Lophoceratomyia barkeri (Theo.>. 

/ V / iladend romyitt harkrri , Then., Mon. Cul. iv. p. 623 (1907). 

Impfwerratomyia sylrestris. Leie., ( ’id. of Malaya, p. 1 23 (1908). 

Theobald's l\ harkrri was said to be described from two males, but although 
the single specimen in the. liritish Museum has now lost its abdomen it h 
perfectly obvious that it is a female of the Cater group, and it is quite as evident 
that it is one of Theobald’s specimens. It. was simply the mistake as to se\ 
which caused Theobald to creel a new genus for his insect. From certain 
peculiarities of the wing-scales, I judge /'. harkrri. to belong to the group 
fmphoveratomyia , and run see nothing to so partite it from Leicester's A. sytrrsfri*. 
though in the absence of a male it is practically impossible to distinguish some 
of the species. ft seems liest. when possible to assign such names as I\ harkrri 
to some recognised species, rather than leave them as mere catalogue names. 

44. Lophoceratomyia mammilifer, Leie. 

fjvpltocrrato'i/iffiu mammilifer , Leie., Cul. of Malaya, p. 128 (1908). 

J.ophoeeratomyia hievrnnfa. Theo., Kec. Ind. Mus, iv., p. 23 (1910). 

Theobald gives quite good figures of the male antennae, which make 
A. hieonutfit easily recognisable as the same as A. mammilifer. 

43. Lophoceratomyia brevipalpus, Theo. 

fmphorrrafotnyia hrrripalpas , TheO.. Ann. Mus. Nat. Hung, ni, p. 96 (1903). 

Lophoevratomyia eminent in . Leie., Cul. of Malaya, p. 131 (i908). 

Leicester states that A. eminvntia differs from /.. hrcvipalpus " in the absenee 
of the manimiliform projection on the basal joint of the antenna, t lie untoothed 
mid ungues, and the golden scales on the sixth antennal joint.’’ Hut (1) Leicester 
type distinctly shows a blunt prominence on the inner side of the basal joint <>l 
the antennae, as figured by Theobald ; (2) the larger claw of the mid legs of both 
specimens is untoothed, and the presence or absence of a tooth on the smaller 
claw may not lie a specific character ; (3) although Tlieohald docs not describe 
the antennae in detail he gives a fairly good figure which shows that their 
structure is really exactly the same as in Leicester's type. I have therefore im 
hesitation in adopting the above-quoted synonymy. 
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CyATIIOMYIA, Ml'ij. 

Ann. Jiuil. Hot. Buitenzorg, ser. 2. >upp. iii. p. ;)2l triune 1PLW 
4 n, Cyathomyia brevipalpis (Giles'). 

Sfetjomyia brcripulpis, Giles, Glints. I'd. ii, p. :5S I [ i !>02 ). 

Mehmortniivn uniformis, Loir., ('id. of Mahivu. p. FIG ( 1‘Mts). 

An examination of the types (I have mounted tin male genitalia of hot lit shows 
dial these species are synonymous. To judge from the description, de Meijctv's 
(/. }t- use it i is n distinct species. Leicester attributes the first puldleai ion of . 1 /. 
niiitbrmin to Theobald, but I have been unable lo trace any earlier reference to it 
in literature. 

M ici;AKt>r>. (’oq. 

True. lmt. Sue. Wash. vii. p. 1 s;> ^ j. 

Ai'alh'OHtyuti Loir., (Ad. uf Malaya, p. Idt 

47 . Micraedes obscurus (Loir.). 

AcaVeomyio obscurus , Leie.. (id. of Malaya, p. I ft 1 (IduSl. 

An examination of the male Genitalia sln»\v> that 1 1 1 i - specie- In-longs |o the 
(’u/c.r group, and the short male palpi place it in Mb- no »/. >. 

Leicester’s A^flrs umhnp also belongs to this genus and lies extremely ‘‘lose to 
M. niffresrens (Then. ) : there are however some slight dill’eivures in coloration 
and in the male genitalia. 

(d) Antmmlotts ou<l Primitive yenertt. 

(Under this heading are included all those genera ol (r Met si whieh will not 
tit into any of tlu; three foregoing groups. Willi the exception of l ruuotucuin % 
they are all small genera and have similar male genitalia of a simple type, though 
this fact alone may not indicate any close relationship between them.) 

Tn i:<>n.\ l.m a. N.-L. 

C. It. Sue. Tool.. 1!M>2, p. l:i:»l. 

48. Theobaldia glaphyroptera (S hiner). 

Culcx •ihtphyroptrrns* Sehiner. Fauna Au.-lriara, l)ipt., ii, p. G28 ( 1 HI5-I ). 
I i $cu(iotfu , ohaldiu niccitwninbt. Then.. Mon. ( ’id. iv, p. 272 ( l!Ml7). 

1 think there can be very little doubt that these two are the same species. A 
-until Lurcpean species is quite likely to occur in non hern India. 

Fit a mu \, Then. 

Mon. Cub iii., p. 29 G (1 

Etorhpiiomyitt) Theo., First Kept. Welle Lab., p. 7 1 < 1 f M > I ). 

I ny rami a , Edw., Bull. Ent. Kcs. i>i. p. 4d (15M2). 

I have compared tlie male genitalia of Pir^ihiu mimm.t. I In n., with those o! 
A / orlrptiomyin cumplrtirn. Leie., and Intjrumia maifrijli (Ni \\>t.) and find that 

* Besides the ones specially mentioned, tlie genera Mimm, • A‘'if<onfj'0 and Lc/ifo'VHntUnruyt.rt 

oeeur in this section. 
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they arc all of the same type, while in all these species the proboscis is strung!, 
swollen apically in the male and distinctly so in the female ; it therefore 
justifiable to regard them all as belonging to one genus, in spite of the mu- 
siderahle differences in the male palpi. This course will at least call att«*ht!..i, 
to their evident relationships, and no harm will he done even if the genera /_/.<,•. 
l'j>t iontifia and Jmjrantia he subsequently revived. 

40. Ficalbia minima, Theo. 

Fro notaenia. minium , Theo.. Mon. Cid. li, p. 262 (1901). 

Mi mo my in. minufa. Theo., Roe. hid. Mus. ii. p. 301 (1908). 

The description of M. mi nut tt agrees very well with the type of F. minium , hut 
I have not seen a specimen of the former. This species is hereby designated a* 
the type of the genus Fieoll/io, as Theobald did not select a type when describing 
the genus. The other species which was originally included ( /'. simplex , Thro.}, 
docs not belong here ; it is a true Ados. 

5o. Ficalbia luzonensis (Ludlow). 

Oreilliu luioncnsis, Ludlow, (’an. Knt. xxxvii, p. 101 (190.3). 

Florlvpliomyin luzonensis, Ludlow, Can. Knt. xxxviii, p. 18.3 (1906). 

Ftorfcpt ioun/io complcfiea , Leif*., Cul, id Malaya, p. 178 ( 1908). 

Some slight discrepancies in the descriptions notwithstanding, I think tlu/iv 
is very little doubt, that luzonensis and A. eompUlica represent the two sexes 
of the same species. 

Ukaxotakxi a, Airib. 
liev. Mus. La Plata, ii, p. 163 (i891). 

;3i. Uranotaenia alboannulata (Theo.). 

A nisoehc feu my i a albonnnuhrta. Then., Kulmn. xxxviii. j>. 34 (190.3). 

{ ’ranotoenia Irilinmfu , Lric., Cul. ol Malaya, p. 204 (l 90S). 

I have compared the types, hut the species is so elaborately marked that even 
without this final test their specific identity would he unmistakcable. 

.32. Uranotaenia nivipes (Theo.) 

. 1 n isociu’leomyiu niriprs, Theo., Kntoni. xxxviii. p. 33 (1905). 

Fsendou ianoloeiiia. t riunyulttht , Ludlow, Can. Knt. xl, p. 331 ( 1908). 
(ranotoenia nivea, Leie., Cul. of Malaya, p. 211 (190S). 

Types of A. nivipes and U. nivva compared with one another and with speci- 
mens of F. trianyulata named by Dr. Ludlow. 

53. Uranotaenia atra, Theo. 

(‘ranutavnia atnt, Theo., Aun. Mus. Nat. Hung, hi, p. 114 (1905). 

( runotacnia cry/onira, Theo., Mon. Cul. v, p. 503 (1910). 
i have examined the tvpe of / . atra, among other species, through the kindnes- 
of Dr. K. Kcrtesz. of the Hungarian Museum. Tt is mouldy and ruhhed an I 
scarcelv recognisable, but I could see nothing at all to separate it from l . cey Ionic'. 
and so the latter name may as well be rejected. 
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't. Uranotaenia testacea, Then. 

Uranotaenia testaeea^ Theo., Ann. Mils. Nat. Hung. iii, }>. 114 (HHkM. 

Uranotaenia falcipes^ Hanks, Phil. .) . Sri. i, p. 100 4 (ll)Oti). 

Uranotaenia anilineata , Leu*., ('ul. of Malaya, p. 220 (190S). 

The British Museum contains an example of l\ ttsiacea from Burma, name 1 
|,v Theobald, nine retypes of Leicester's U. nailinrat a. and a pa rat vpr {’:) of 
U. faint pes from the Philippine islands named hy Banks. In the la*t-uamcd 
specimen the pleurae are not unsealed a-* stated in Banks description, hut ha\c 
the usual liue of blue scales distinctly present. 

Uranotaenia leicesteri, mini. n. 

Uranotaenia fa sea , Lcic., (‘nl.ol Malaya, p. 227 f BMW') puv U. fa sett % Then.. 
1!)07). 

This species is quite distinct from Theobald* ( Jnsra % and lienee roipiires 
renaming. 

Out noroDOM y i a, 'I'beo. 

Entom. xxxvii, p. 24<i { 11)04). 

flanerqftia , Lutz, Mosq. do Brazil (11)04). 

The species of Orthopodomyia and / inurroftia are identical in all st met nr:ll 
details, and differ from practically all other C'oi.ii ioai: in the relative lengths of 
the front tibia! and tarsal joints. I do not know the exact date ol Ltd/, s work, 
and so use Theobald's name for the genus at present. 

56. Orthopodomyia anopheloides (Biles). 

Man. sonia. anopheloides , Liles, *T. Trop. Med. vi, p. .41) (H)o^). 

Orthopodomyia a! hi pea car. niyritars/s, Line., < 'ill. ol Malaya, p, 177 (l!)0H). 

Orthopodomyia tuaenlata, 'l\\eu.. Kec. Ind. Mns. iv, p. 21) (11)10). 

1 very much doubt whether O. a Hopes and O. mamlipes are anything more, than 
colour varieties of O. dnopheloides, while as to tint >vnonymy given above there 
can be no question. The types of O. anopheloides are in the British Museum. 
The Ceylon specimens referred by Mr. Theobald to t). marahpes are really only 
(). anopheloides. The three forms seem only distinguishable by the presence or 
absence of small black rings on the third and fourth joints ol the hind tarsi. 

Tribe 4. Sabethini. 

The genera liar pay amyta^ I lodynsia, Topotnyia , Xettynomyta Aftninleomyia^ 
Raehisoura , and lianhionotomyia must be placed in this tribe, although none of 
their species possess post not al setae. Their true relationship is shown in 
various ways, ///.. the shortness of the fund tibiae, the structure of the male 
genitalia, the slightly keeled appearance Mf the postnottim, and the general 
appearance of the scaly covering ; the specie- usually have metallic scales on 
the front part of tile head. A reduction in the number ol these genera will 
probably have to be made. 
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Harpaoom yia, Meij. 

Tijil. v. Knt. Hi, ji. 1 6.3 (1900). 

' >7 . Harpagomyia genurostris ("Leic.). 

Malaya yennroxlri*) Lcic,, (J til. of Malaya, p. 2*!>8 (1908). 

I farpayomyia splendent, Meij., Tijd. v. Knt. lii, ]>. U55 (1909 ). 

/farpagoniyia nteruleovittata, Ludlow, Psyche, xviii, p. 131 (1911). 

Hr. Ludlow suggested that her species might be distinguished from / /. sptmdr 
by the sealing of the seiiteliuin, but specimens in the British Museum from 
Batavia agree with her description, as also does Leicester’s type. The African 
//. trirhorosfris is very similar, but differs in having a dark elypeus, that of the 
Oriental species being yellowish with a silvery pubescence. 

1 loDGESI A, Thco. 

*J. Trop. Med. vii, p. 17 (1904). 

r>8. Hodgeaia quasisanguinae, Leic. 

J fudges ia t/ttasisang u in ae, Leic., < 'ill. of Malaya, p. 230 (1908). 

I lodge tin nireoraputis , Ludlow, Psyche, xviii, p. 130 (1911). 

The descriptions correspond. 

Topomyia, Leic. 

Cul. of Malaya, p. 238 (1*908). 

Tseadograhatnin, Then., Kce. Ind. Mus., iv, p. 2(> (1910). 

39. Topomyia argenteoventralis, Leie. 

'Topomyia argenteoeent ral/.s, Leic., Cul. ol Malaya, p. 240 (1908). 
IWitdoyrafwmin a a reopen Ur, Then., Ree. Ind. Mus. iv, p. 27 (1910). 

I have compared the types and find them identical. 

H A c H I O X O T O M VIA, Tlieo. 

.1. Bombay Nat. Hist. Hoc. xvi, p. 243 (1904). 

I*olylepidomyia, Thco., Ann. Mus. Nat. Hung, iii, p. 118 (190o). 

Colonemyia, Leic., Cul. of Malaya, p. 233 (1908). 

Skeiromyia, Leic., Cul. of Malaya, p. 248 (1908). 

Sf/ua Monty ia, Thco., Rec. Ind. Mus. iv, p. 28 (1910). 

This genus may be defined as follows : Postnotuni without setae, but with a 
distinct median longitudinal ridge ; hind tibiae distinctly shorter than either the 
front or middle ones ; prothoracie lobes well separated ; eyes touching for a long 
space ; proboscis slender, thin at tin.* tip, longer than the abdomen : male and 
female palpi short ; male with the antennae sub-plumose, the claws oE the fore 
and mid legs unequal, the genitalia of Sabethine type. Leicester says that the 
larva is very hairy and has a curious hooked eliitinous process inserted on the 
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tin* rax at the posterior angle. RarhiviivtinHyiu somewhat resembles 7 'opo/m/i^, 
i oit in that genus the proboscis is shorter than the abdomen and >li«»'hi l v swollen 
it the tip, while the secondary male character** (plumose antennae and ditleivnl ia- 
iton in the claws) are not developed. It i** unfortunate that the name Hm ■hnuioto- 
tutfi'i the oldest one applicable to ibis genus, a- it was mainlv i'minded on a 
misconception (see note under /»*. or.oae A * ). 


•in. Rachionotomyia nitidiventer (i iilesi. 

Crauotaenhi ititidirrnier. <iile>, ,1. Trnp. Med. \ ii. p. :p>K ( \ 90 J ). 

Rinu-lunmjiu philippi nn/sis, <iih>, d. Trop. Med. \ii. p. :ll>S { 190 1). 

This synonymy has already been given. but the specie* has nut till now been 
referred to tins genus, and the writer’s statement (Ami. M:i-, Nat. 1 1 1st .. .1 ul\ 

1 tM 1 , p. hO) that Phonanuym hhno>-ulipc$ is another synonym is incorrect. 
P. himaculipes belongs to tltis genus, but di tiers from /,'. nitiir, ufrr in having 
longer palpi. 

til. Rachionotomyia aranoides (Theo.h 

Wyeomyia arum/ides, Then.. Moti. Cul. ii, p. 271 < 1 ! M 1 1 j. 

Uachionotoniyta fpyluut-u s/s, Then.. Bombay Nat. llisl. Soe. \\i, p. *2tS 
(1904). 

Skcironiyia J’itsnt, Leie., Cul. of Malaya, p. 24* t l9oK). 

Squamomyia inornuta. Then.. Ree. hid. Mns. iv. p. 2H (1910). 

1 have no doubt, about the above synonymy, as I have examined all the types 
except that of .S’. inm'Hntd, and the species i- a very distinct one owing to the 
scaly ciypeus. The type of t\\ nnu/oidt s ha* the integument of the mesouotum 
of a darker colour than usual, but does m»t differ in any other way. Mr. S. 
banks has placet! the following common-sense note on the type o( It. cryltmmsis 
in the British Museum Collection : ** It appears to me that this genus has been 
based upon a specimen which at .**nmc lime, when soft, was so much mutilated 
that the contents of the body have exuded through the suture between the. tnesu- 
notnm and the. scutelhim or the scutellum and the metanotum and then have 
hardened, catching up small scales from the body surf ace. t hus, w hen hardened, 
having somewhat the appearance of being covered with scattered scales. At any 
rate, the specimen is so much of a monstrosity that it i- in no sen**e i * to use 
it as the type of a species, much less of a genus.— -( . S. Rank-, 21 Scpl. 190H. 
Mi*. Ranks is evidently quite correct in his interpretation ul the specimen. 

'>‘2. Rachionotomyia affinis, nom. n. 

Phoniomyin wf'Hlcwej/hnl'U 1 heo.. Mon. Cul. v, p. >77 (1910), 
i/i’v Pvionv/H y/*> i‘i'x , rnlf , tu‘rplnilft, Ijcjc., ( ul. ol Malaya, p. 2«>4 
This may possibly he a variety of It, t/raun/drs (Tlieo.j or //. /input trruh/s 
t 1'heo. ) ; it differs from both in having the head bright blue in front view, from 
the former in having no scales on the clypcus. and from the. latter in having 
brown instead of white scales on the prolhoracie lobe.-. 
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Si.hfam. 2. CHAOBORINAE. 

ClIAOliOKUS, Liellt. 

Arcli. Zool. l Wiedemann’s) i, p. 174 (1800). 

03. Chaoborus manilensis, Suliin. 

(\n'rthr« lunnilfusis. Schiller, Novara Boise, Dipt., p. 30 ( 1868). 

C 'nrethrn n.si'ilirti, (iiles, J. Bombay Nat. Hist. Soc. xiii, p. OKI (1U01). 
'I’li is species is the only common (Uniohonis in the Oriental region, an<i 
doubtless tlie one described by Schiner. 
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A PROPOSED METHOD OF CONTROLLING THE RAVAGES 
OF LEAF-EATING CATERPILLARS. 

P>y Geuai.d C. l)i’ w.i'.oji. 

Director of Anrii -uftnn\ ICttf of. 

1 he subject which I {impost* to introduce is one which is of such \vrv great 
importance in agricultural practice in diflerent parts of the world that 1 trust 
it may not he out of place to give a hrict account of the experiments in con- 
nexion with it, which we have hoen conducting in Egypt ami which, although 
ill incomplete, indicate very favourable results. 

There is prohablv no country in the world more completely dependent for the 
prosperity of its inhabitants upon the success of its agriculture, than Egypt, nor 
is it proha hie that any other region is so generally well provided with the 
unvarying conditions to which such success is largely due. 

The water supply is not, as in most other countries, dependent upon local 
climatic conditions, hut is everywhere artificially controlled hy means of an 
elaborate and well-organised system of canals, emanating from the N ile itself. 
In the flood water, which flows in these canals, a large amount of matter is 
held ill suspension, whieh serves as a rich fertilising agent, annually renovating 
the soil wherever it is applied. Ti-mperature and lmmiditv exhibit practically 
no variation which can seriously affect agriculture, and tin* only uncertain factor 
which can exert a marked influence upon which result > depend is the prevalence 
or absence of insect pests. 

The isolated position of Egypt with re-pert to other countries places it in 
a favourable position to resist the natural introduction of such pots, but 
where, in spite of this, they obtain a footing, tin absence of the natural 
enemies which control them elsewhere, as will as those nearly invariable 
climatic conditions, whieh 1 have mentioned before, constitute t a powerful aid 
to their establishment ami increase. 

In this short paper I propose only to dismiss one of the half a dozen 
important pests which exist in Kgypt and to give a short, amount of the 
treatment which has recently been adopted to destroy the multitudes of 
a species of cotton leaf-eating caterpillar whieh occurs their. 

This treatment promises such a great measure of success that, all hough it 
has not yet been adopted upon a very largo >ralr, it is worthy oi experiment 
in all parts of the world where similar pests are found. 

The cotton leaf-eating caterpillar known as the “ Cotton Worm ' in Kgypt 
is the larva of a Noetuid moth of tin* sub-family A cuonyctin.k and is 
scientifically termed l* rode n in. htum , l 4 .* Sima; 1H77 this pest has occurred 
annually more or less numerously upon cotton ami other plants, often multi- 
plying in one of its five annual generations to such an extent as to cause great 
alarm and even serious damage. In view of the recurring nature of the attacks 
Government Commissions have been appointed at different times during the 
past 3f> years to study means for their prevention, and in lflOu a regularly 

* Dudgeon, i! The Cotton Worm in Egypt,’’ Bull. Imp. Just., x, 1912. 
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organised annual campii i^ii was instituted to carry out a mechanical inetliu! , .f 
destruction with the assistance of a law. This law compelled cultivator- i 
destroy egg-masses and larvae as soon as they appeared, under penalty of ij,,.. 
or imprisonment. 

The cost to the Government for these annual campaigns has varied fp,,,, 
£K. 10,000 to £K. 20,000, hut this amount represents hut a small proportion 
of the cost to the people themselves. Many other means of destruction lint,, 
been recommended from time to time, hut all have proved more costly. r<„, 
dangerous to life, or less efficacious than the Government method. 

Among the many important matters which required immediate attention 
wlien the Agricultural Department of Egypt was organised by myself in lit In, 
none was more urgent than the control of agricultural pests. The examination 
of all that had been done in the past shewed that artificial means alone ha, I 
been relied on for destructive agents, and that no experiments had been con- 
ducted to ascertain whether the insect pests were themselves susceptible to 
any disease. ft was obvious that if it were found that they were susceptible, 
and that such a disease could be easily transmitted and rapidly spread among 
them, a very great, economy could he edected. compared with the eunihron- 
and very expensive mechanical means which had been hitherto employed. 

'I'o this end, in collaboration with Dr. Lewis (rough, Entomologist to the 
Agricultural Department, bodies carrying diseases known to attack lepidopterou- 
inseets, especially silkworms, in different parts of the world, were introduoid 
and the larvae of I'roilenin lit urn were infected from them. 

M uscardinc and other fungoid diseases were Jound unsuitable owing to tin 
dryness of the climate. Pebrine and Haehorie were tried, hut the results with 
these as well as with all others wore negatived by the suporinfeotion of a 
protozoan disease known as grasserie ” ( Miscrosjmr/di// m pnh/nlriann. Hollo i 
which had been procured in dead bodies of silkworms from Austria. This 
disease was of ‘such extreme virulence I hat it pervaded the whole experimental 
area, destroying all the larvae of I'l'oitruin which were being kept for other 
purposes. 

One month after this disease had devastated the experimental laboratory it 
was found difficult to procure I'rodeniu larvae, from any part of the country, 
which were not infected by the disease. The attack of cotton worm in this year 
(191 2) was very severe and reached its height by the end of the first week m 
.July, after which it rapidly subsided and by the beginning of August it was 
almost impossible to obtain any larvae fur experimental purposes which had not 
contracted the disease. There is little doubt that the outbreak in the? count n 
was spontaneous and not connected with the introduction which had been made 
in our laboratories. The spontaneity and virulence of the attack was so remark- 
able that l waa induced to re-examine the imperfect details which had been 
collected with regard to the cotton worm visitations in previous years. As a 
result I found that an almost identical condition existed in 1895, which year wa- 
followed by two others in which thd pest was almost negligible. 

The next step was to insure the continuity of the disease. In the spring of 
the present year, 30,000 silkworms were infected by spraying their food wit a 
water in which the macerated remains of one diseased cotton worm had been 
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mixed. A similar experiment was conducted at tin 1 same time, substituting a 
diseased silkworm instead of tin* cotton worm. In tin* latter experiment tin* 
silkworms died in rapid succession after the fourth dav and none cached 
maturity. In the experiment where the cotton worm remain* had been used 
a s a means of infection only a few worm* died on the fourth dav. and the 
incidence of mortality fluctuated considerably for a period of lifted) dav-. or 
more, but no larva reached the spinning >ta«je. 

In the early part of May 1013, cotton worms were unprocurable :md hv the 
middle of the month, at which period they are usually numerous about so three- 
uiiarter-grown larvae wore obtained. These were fed upon leaves -prayed with 
water containing' the macerated body of one diseased silkworm, w itli the result 
that on the third day the disease appeared and on tin* fourth dav more than 
50 per cent, had succumbed to it. Only about half a dozen survi\ed to pupate 
and of these none is likely to emerge. 

A demonstration in the field of flu* proper development from the.-e experiment* 
ha* been hindered by a scanty appearance of the cotton worm* thcmsch cs : a 
result which was anticipated from tin* severity of the disease in the mil mini 
brood in 1912. 

[n order to avoid confusion it should he mentioned here that I lie official 
method employed in Kjrypt of computing the virulence of an attack i*, althou**h 
unintentionally so, not only unreliable but often misleading. At the ronimcnctv 
ment of the season the discovery of two or three leave* hcarimr o«r*r-iuas*cs in a 
lleld of 100 acres is sufficient to cause a native ollieial to report that the whole 
area i* infected. It is realised, however, that if more stringent accuracy in 
estimation were insisted on.* the tendency would be to n - o to the opposite 
extreme. 

One word more in connexion with the application to other countries of the 
remedy which we are employing in K^ypt. Our investigation:- arc as yet. 
insufficiently complete to make it, possible to say what inljinnier climatic 
conditions may have upon tin* infective power <>l the disease, hut there is no 
doubt that the artificial dissemination ol it by spraying is facilitated in rainless 
Kgvpt to a jrreatel* extent than would he tin* case elsewhere. Nevertheless tin* 
cheapness and simplicity of the treatment fuliy merit* trial* bein'*- made upmi a 
much wider scale, the results of wliieh would In* of iii-oat interest t<i economic 
agriculturists ihroujfhout the world. 
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A LIST OF UGANDA COCCIDAE AND THEIR FOOD-PLANTS. 
Uy C. C. Gowdey, B.So., F.E.S., F.Z.S. 

( ittrrru ineiit Entomologist, Uganda, 

Uganda is a particularly favourable country for the development of insect life, 
as vegetation grows very luxuriantly and there is no great variation of tempera- 
ture tor any length of time, and insect growth and multiplication are therefore 
continuous throughout the year. This is especially true with regard to the 
Cocci dae. 

This list of Coccidae and their food-plants is the result of an extended search 
among the flora of Uganda. As these insects are for the most part small and 
inconspicuous, they have not attracted the amateur collector and hence many of 
the species here listed proved to be new at the time of their discovery, and these 
are indicated by an asterisk. Many additional species have boon collected, but 
do not appear in this list as they await identification : some mi account of the 
paucity of the material and some on account of the adult specimens not having 
been found. 

In order to insure accuracy all identifications of the material collected by the 
writer were made by Prof. 11. Newstead and Mr. E. E. Green, to whom 1 am 
much indebted for their kindness in working out the material submitted to them 
at various times. 

The plants on which the Coccidae were found are given a common name only 
In such cases in .which the name is so widely accepted as to preclude the 
possibility of confusion. In- a few instances the botanical names were 
unobtainable. 

Sub-family M ONOPII LEB1N AE. 

Genus Icehya, Sign. 

1. Icerya sp. No. 4336. On orange. 

2. Icerya caudal am, Newst.* On crotons. 

3. Icerya seyclicllarum, Westw. On Alonodura myristira and Eruut/ufinniu 
bicolor , 

Sub-family DACTYLOPIIN AE. 

Genus Dactylovius, Costa. 

4. DactyJopius sp. nov., Newst. No. 1433. On unknown shrub. 

5. Eactylopius (E scudococcus') citri, , Risso. On cofl'ee, orange and lemon, and 
on an unknown shrub in the depth of the 1 ero I oreat. 

Sub-family TACH ARDIIN AE. 

Genus Tacuakdiw, Blanch. 

6. Tachardia decorella, Mask. On Anona huricata. 

7. Tachardia longisetosa, Newst.* On Ficus sycamorus (bark-cloth tree); 
also found by the author at Bukoba, German East Africa. 

32306 G 
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Sub-family COCCTNAE. 

Genus PulvinaiUa, Targ. 

8. Puloinuria sp. nov., Newst. On Tecoma stuns. 

9. Pulvinaria Jacksoni, Newst. On cotton. Parasitised by Telrast'a-hm 
tjovideyiy Crawf. 

10. Fulmnaria psidiiy Mask. On cofice, Funtumin elastic//, guava, tea, Att>r. 
n fi n them tcrsiv.olor and Morkhamia platycalyr ( N sum by i a ). 

Genus Ceroplastes, Gray. 

11. Ceroplastes sp. No. 1274. On guava; also found by the author .u 
Bukoba, 

12. Ceroplastes sp. uov., Newst. No. 132G. On bark-cloth tree; also found 
at Bukoba. 

13. Ceroplastes sp. nov., Newst. On bark-cloth tree. 

14. Ceroplastes afriennus, Green. On Acacia sp. and Cajamts i adieus. 

1.0. Ceroplastes veriferus , And. On Ant. iy non leptopus, orange, coffee, Ennh/min 
liitifolia 5 tea, Ganna, croton, Agave, Hibiscus and bark-cloth tree. 

16. Ceroplastes coniformis, Newst.* On Eicus sp. 

17. Ceroplastes destructor , Newst/ On guava. 

18. Ceroplastes jicusy Newst.* On bark-cloth tree ; also found by the author 
at Bukoba, German East Africa. 

19. Ceroplastes galeatnsy Newst.* On coffee and bark-cloth tree. 

20. Ceroplastes (piadrilincai us, Newst.* On Ayona mnricuta and Nsambyia. 

21. Ceroplastes singulorisy Newst.* On guava. 

22. Ceroplastes uyandaey Newst/ On Acacia sp. and Auona murieata . 

23. Ceroplastes vinsonioides, Newst.* On Daikon cminii, coffee and guava. 

Genus Inglisia, Mask. 

24. hiylhia. conehiformis, Newst/ On A noun murieata and llarroyonin 
madoyascariens/s . Parasitised by Eub lemma sell n la, liamb. 

Genus Ceroplastodes, Ckll. 

25. Ceroplastodcs yowdeyi, Newst/ On bark- cloth tree. 

Sub-family LECANIINAE. 

Genus Lecanium, Burm. 

26. Lecanium i ifricahum , Newst. On coffee. 

27. Lecanium eh ny at am , Sign. On Albizzia sp. and Cajanns indicus. 

28. Lecanium ( Enleeonium ) JHav{entosum , Newst/ On an unknown forest 
shrub. 

29. Lecanium {Eulecanium) so mere ni, Newst. On mulberry, Tecoma stuns and 
Markamia plat y calyx. 

Lecanium ( Coccus) lies per idum, L. Ou orange* 
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(Sitissrliit) nii/nim, Nictm-r. ()„ /•„».* s|i. ami 
:>2- Israuium (SahsrHa) »W. lVrn. On Clil„n>i<lim:ierr.l.,„. 

Lent ilium tnwiruli-nliim , Kovst.® On nlnj.lwnt jjrass mid luma, yni-. 

:u. f. minium riritlr, (iri'nn. On ,-i.HVc uml jjtiava. I‘n-w.1 ..n l.v Chilm-mu.- 
discoidatis and 0. punctata. 

Genus SriOToron rs. 1 'k II. 

StictococcUs di morph, ts, Newst/ On lajauus Indio, s, e:lc:ln. (Ve/.m 
litj htuu. An onu tnuricufa, Markka m'ut ptaiipuh/.c ami nmllH*rrv. Parasitised by 
Euldcmma rosti macula, Saalm, 

;i(>. Mirlueorvu) </uw<lri/i. News!. On UtiirmjiiiiUi m,i,l,i,/ ascarictisis and 
cut fee. 

Sub-family Dl AS I* | N A 10. 

Genus Ciiionasims, Sijjn. 

37. Chionaspis rassiac, X i;\v>t . On Cassia //oritamda. 

»{S. Chionaspis dent tfidd. Newst.* On palms ami Sapium otoitn/oitum. 

39. Chionaspis subslrurtu, News!. 9 On palms. 

(Seims Diasims, C'osia. 

40. Dias pis (. i/ftacaspis ) rk/onaspis , Given.' On Sapium nnianianunt ami 
1 assia fiorihunJa , 

41. Dias pis raj a laris, Newst. ; On Chiorophor* t.rcctsa. 

Genus A. si* I ihotus. Hom in'. 

42. Aspidiotus cpanopfujili, Si^n. On ^iiiiva. palms. 

43. Aspidiot us ci/do nitre, C’omst. On jjimva, 

44. Aspidiotus tfou-.depi, Newst. 3 On Anona muricata . 

4o. Aspidiotu s transparent^ Green. (In tea. 

40. Aspidiotus trilokifoj/nis, Green. On oleander. 

Genus Li:pi Dos \ dues, Seliimcr. 

47. Lcpidosaphcs beclii, Nrwm. (citricofa, Hack.). On orange, lemon. 

GeilUS IsClIXASPIS, Uoii^l. 

48. Iscfuiuspis /i ti for mis, IJougl. On palms ami bamboo. 

(ienus G ymnaspis. 

49. tf pumas pis afneana, N ewst. (Juan unknown lorest .~1 1 r 1 1 1 > . 




COLLECTIONS RECEIVED. 

The thanks of the Imperial II urea u of Entomology are tliu* to the following 
gentlemen, who have kindly presented collections of insects (received hot ween 
1st April and 30th June, 1913): — 

Dr. W. M. Aders : — IS Culicidae, 3 / iunnutopota, 119 I'almaas, 4 other 
Diptera, 3 llymenoptera, 21 Coleoptera, 4 Lepidoptera, a number of 
Coeeidae, and 3 other Rhynchota : from Zanzibar. 

Mr. E. Ballard, Government Entomologist : — 2 Simuliidae, .» other 
Diptera, 14 llymenoptera, 34 Coleoptera, 20 Lepidoptera, lo Orlhop- 
tera, and 12 Rhynchota ; from Nvasaland. 

Mr. G. E. Bodkin, Government Economic Biologic : — ti Chttfsup» % 

1 Tahanus, 9 other Diptera, oil llymenoptera, <52 Coleoptera, 

2 Planipennia, 32 Rhynchota, and 4 Orthoptera ; from British 
Guiana. 

Captain St. G. Booth : — 38 Culicidae : from Ngabotok, British East 
Africa. 

Dr. G. D. IT. Carpenter, Entomologist, Royal Society's Sleeping Sickness 
Commission : — 2d llymenoptera, 90 Coleoptera. I Lepidopterous 
larva, 12 Rhynchota, 4 Arachnida, 40 Argulidae, and a tube of 
Worms ; from Damba Island, Uganda. 

Dr. J. M. Dalziel, M.O. : — ll Culicidae, 7 Tnhunus 24 other Diptera, 
f) Coleoptera, 4 Rhynchota, and ■> Orthoptera; from Northern 
Nigeria. 

Dr. *1. R. Dickson, Assistant Medical Ollicer of Health: — Eggs 

larvae of Culicid (Mryarhiaus tnuidadrasis) \ from Trinidad, B.W.I. 

Dr. R. E. Drake-Broekman : — 9 HurmufojHdu roronufu, 1 nwr#i~ 

Ians , 1 Styyeromyia nuteufosa, 4 Coleoptera, 1 Chrysidid, and 
33 Ticks {f trait hudorns study ttyi) : from British Somaliland. 

Dr. A. G. Eld red, M.O. : — 14 Culicidae, 2 i'hrysttps, 1 Hur.nttito/nda uUnuiii/i, 

2 Tati a aits, 1 Glassiua brndpu.l pis, 2 Sfotnoxys, other Diptera, ami 
1 Bug; from Nyasal and. 

Mr. T. E. Fell, Provincial Commissioner; — 1 Talniuus arycatnts ; from 
Ashanti. 

Rev. W. B. Gill: — 8 Diptera, H llymenoptera, 23 Coleoptera, Id Lepi- 
doptera, 11 Rhynchota, 3 Orthoptera, and 1 Tick ; from Uganda. 

Mr. II. Glasgow, Department ol Entomology, University oi Illinois.— 
A collection of North American A no pitch 1 * Mosquitos, (Jrratophyllns 
Fleas, Laelaps Mites, and Amblyomma , Dcnu ureal or , and Hanna- 
pky salts Ticks. 

Dr. Lewis H. Gough, Government Entomologist : — A tube ol Aphididae ; 
from Egypt. 

Mr. C. C. Gowdey, Government Entomologist : — 1 Culieid, 1 < /try sops, 
l Ilaematopvta , 1 llippocentrury, 28 / uhanus, 183 other Diptera, 

50G Hymeuoptcra, d80 Coleoptera, 12 Lepidoptera, a number of 
Coeeidae, 447 other Rhynchota, 410 Orthoptera, and 10 Ticks; 
from Uganda. 
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Mr. J. A. i my Greaves, Resilient; 39 Glossimi ; from Northern Nigeria. 

Capt. llnteliinson : — 3 /InematojMita, 1 Talma its pur, 3 Glossimi / ntl/aili 
awl 1 • Sarcophaga ; from Uganda. 

Imperial Department of Agriculture, West Indies : — 7 Aphididae and 
419 Termites ; from the West Indies. 

Major II. Kelsall 20 tubes of feather parasites, and 11 tubes of into,, 
tinal worms from snakes, &e. ; from Sierra Leone. 

Mr. W. Kennedy, Veterinary Officer : — 15 Ilaematopula, 27 Stoimu-i/,. 

1 liilclloluryttx sp. uov., and 24 //ip/Miboscn ; from British Let 
Africa. 

Mr. Clias. II. Knowles, Superintendent of Agriculture : — 2 Chalcidids : 
from Fiji. 

Mr. F. A. Knowles, Provincial Commissioner: — 369 Ticks; from 
Uganda. 

Capt.. A. O. Luekmati, Assistant District Commissioner : — 3 Ciilicidac, 

2 other- Diptera, 9 Hymenoptcra, 27 Colcoptera, 9 Lcpidopteroiis 
larvae, 5 Ortlmptera, 1 Millipede, 3 Arachnidu, and 4 Snakes ; from 
the Masai Reserve, British Hast Africa. 

l)r. A. D. Milne, Principal Medical Officer : — 10 Ciilicidac, 21 Hanna, 
to pat u hi eta, 72 other Diptera, 175 Hymenoptcra, G8S Coleopteru, 
650 ButterHies, 77 Moths, 1 Lepidopterous larva, 3 Odonata, 
824 Rhynchota, 3 Orthoptera, and 1 Spider ; from British East 
Africa. 

Dr. .1. (i. Morgan, M.O. : — 7 Ciilicidac; 28 IlaenuiUipota, 1 Chn/svps 
wnlhnani, 15 Tabintns, 4 Aihlimcioinyia lutcvla, 26 other Diptera, 
10 Dipterous larvae, 38 Siphonaptera, 1 17 Ciniicidae, 33 Auoplura, 
and 79 Ticks ; from Nyasaland. 

Mr. S. A. Ncave: — 61 Culicidae, 15 Culieid larvae, 2 Culie id pupae, 141) 
Ghn/sops, 115 Hai'iitalopoht , 20 liibatius, 32 Glnssinti , 43 Stomu.rys. 
1,1 ri 6 Asilids with prey, .30 pairs of Asilida (taken in cop.), 309 other 
Diptera, 3 Dipterous pupa eases, 1,770 Hymenoptcra, 8 Hymenoptcra 
with prey, 6 Ilymenojiterous pupae, 7 Hymenopterous pupa eases. 
10,822 Colcoptera, 1,410 Butterflies, 3,544 Moths, 14 Lepidopterous 
pupa eases, 5 Trichoptera, 19 Planipennia, 1 Cimicid, 953 other 
Rhynchota, 98 Siphonaptera, 3 Odonata with prey, 2(J5 Orthoptera, 
44 Ticks, and 27 Mites ; from Mlanje, Nyasaland. 

Dr. P. D. Oakley, M.O. : — 32 Glossimi ; from the Northern Territories, 
Gold Coast. 

Dr. .I.E. S. Oldj M.O. : — A box of Culicidae, destroyed in transit. 

Mr. A. D, Peacock, late Government Entomologist : — 2 Tabauus, 28 
other Diptera, 67 Hymenoptcra, 126 Coleoptera, 5 Odonata, ~x 
Rhynchota, and 14 Ortheptera ; from Southern Nigeria. 

Dr. Samuel Shepheard : — 14.Tabanidae ; from Colombia, South America. 

Dr. Jas. J. Simpson: — 1 Culieid, 1 Ilacmatopota, 412 Tubanus, 662 
Glossimi, 2 tSlomo-rys, 127 Hippoboscidae, 4 Hippoboscid pupae, 
28 other Diptera, a number of Oestrid larvae, 233 Hymenoptera, 
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32 Coleoptera, 30 Lepidoptera, 4 Planipetmia, 40 Odonata, 1 t'imieid. 
3 other Rhvnchota, 215 Orthoptera, 173 Tieks, ami Hi Araelmida : 
from the Gold Coast. Colony. 

Dr. B. Spearman, M.O.: — 10 and 5 (II fuss tn a ; from l/^auda. 

Dr. H. S. Stannus, M.O.: — 2S Omitopotfi>u % 1 ( 't/fi'-olihs. 74 1 'nlieidue, 

I Chrysops ivefhniuit, 30 17 Y 2 (ilo>siiia, 103 

other Diptcra, 4 Ilymonoptera. 24 Coleopteoa, 11 Lepidoptera, 

II Rhynehota, 1 Tick, and 1 Spider : from Nyasaland. 

Mi*. F. W. Urieh, Entomologist to tlm Hoard id A^rindtim* : -IIS 
Seolytid Reetles, 2 Dvnastid l»eetles. and Nematodes Irom Toiuaspfs 
saccharine : from Trinidad. H.W . I. 

Dr. 11. van Someren, M.O.: — A box of Coeeidao : from Chanda. 

Dr. .J. Y. Wood, M.O.: do Culieidae. 10 Simuliidae, N Uuvnmiopoln, 
18 Tabmuis , 1 Hhinonujza, Ini) (llussina, and Bother Dipt era ; from 
Sierra Leone. 

Mr. R. C. Wrougliton: — 1 Chrysops, 2 / (acmatopota^ Anvhnu nwiyiu. 
and 253 other Diptera : from Natal. S. Atriea. 




ON THE ORIENTAL CLLR'II) ( i K NTS LEUT.STLIHA. 
THEOBALD. 


By b\ W. Edwards. B.A.. K.E.S. 

{Published by permission of the Trust.,* ,f tfo Pn'tish Museum.) 

1 he genu? T.eieestt rta was founded hv Ihenhald in HH»t < l'ntomoln^i*t. 
p. 211) for a specie? of mosquito found by Dr. (i. I'. Leicester in the Malax 
States, the most remarkable diameter of whidi wa*. the ^reat length of the 
female palpi, a condition known otherwise aniono the Ci i.iriiui: <>nl\ in 
. iitopheleif) Metjarhimts and Mitridus. all jrenera Jo which ihe new species was 
obviously unrelated. Subsequently l)r. Leicester placed >m record his discovery 
of four other species essentially similar in Theobald's fa irest, ai fojo/ipolpis : 
for one of these lie created the new iremis (hurtvmyi.i. Additional species 
referable to the <renus have since been described hx Theobald.! 

The present contribution is based mainly on an examination of Dr. Leicester's 
line collection, which he has recently presented t<> the Briiidi Museum ; a study 
of this has revealed tin* existence of three nndcscrihcd -perie-, descriptions of 
which arc herewith presented. Through llie courtesy of Dr. N. Annaudale and 
Mr. K. H. Gravel v of the Indian Museum I have also hem enabled to 
make a detailed examination of the types of f.rinshritr uju.ulis, 1 heo.. and 
/i rev irhyti chits ttpiralis, Then. : I am therefore in a position to oiler a thoinnoh 
revision of the species of this interesting jrcnns. T in* very clear drawings ol 
male genitalia have been made for me by my wile Irom hal.-am preparat ion-. It 
dm i tld be noted that ihe basal parts are represented a- transparent in order to 
dmw the unci. 

Characters and systematic uf thi; m;m 

Adult chitntcfers . — Eyes very narrowly separated. Pn.lmscis thick. slmrler 
than the abdomen, very sliylitiy swollen at the apex. Male antennae phuno-e. 
Palpi of female at. least half as lonjt a> the pmhusei-, three-jointed, the elongation 
nivurriiiff mainly in tin* second joinl. terminal joint minute : palpi oj male longer 
tlisin the proboscis by tin* last joinl. thin. x\ it bout hair-i nl is. the la-t two joints 
curved upwards. Prothoraeic lobes well separated, and more or Ie<- ret meted 
under the mcsonotimn which is arched loruanb m-er jlie lead. Seutellmn 
obviously trilobod. Postnoturnt without setae (except in L. (Urcu). 1" rout 

* Studies from Insl. for Mel. Research. IVd. Malay >t=.i iii. |>t it, |>j*. '■* I 1"" < 

+ Rec.Ind. Mus. ii. 1908, pp. 291-21*4 

t Following Dyar and Tv nab, the* writer irpla.-e-. i i *•* n-rni •• inetain.ium by ‘ po-inntmn, 
since the structure indicated is really part of ihe incsf .thorax and not. of tin- m.-tat horax. 

(32926 — 2.) Wt. P 12—42. hKlO. 2 , 11 . i) x s. 



25fj 


F. w. KDWARDS — ON* THE ORIENTAL 


tibiae shorter than tin* others (exempt in A. /£uv/, in which the hind pair an \- 
shortest). Hind tibiae provided with a distinct scraper at the tip. Front r] ;i .v. 
of male unequal, one or both toothed : middle claws equal or almost so, tooth •.< 
front, and middle claws of female equal, toothed. \\ ings of the normal Culi. • ;.( 
type, without any distinctive feature. Male genitalia : the side-pieces have u. |,L 
developed hasal lobes, whieh bear opines, but the h>bes are not sufHciently divide A 
off from the side-pieces to be regarded as true harpagoties ; clasp-filament wit: s 
.>-9 apical or subapieal spines: unci with slightly crenulate margins. Feinait 
abdomen tapering; eighth segment very large and not at all retractile. H< ai. 
and scntellmn clothed with broad Hat scab's. Kxcept in the doubtful A. nnu"ii~ 
pnlfti the colouring is of uniform type throughout the genus. The covering ,,f 
the thorax is brown, narrowly creamy on the borders ; the abdominal scaling i- 
hrown above, with large white lateral patches on each tergite. 

A ttrrt/l chttrurirrs. — Nothing lias been recorded concerning the larvae, bevmid 
the fact that they live in bamboos. 1 have sn far been unable to obtain an\ 
specimens through correspondents for purposes of description. 

Sys/rnut/ir position . — The genus doubtless belongs to the group of ihe 

(bJLIOIN’I, in spite of the fact that one of the species, in having short hind tibiar 
and setae on the postnotum, exhibits two otherwise; exclusively Sabethiin 
characters. This species ( A. /Aow), however, cannot be separated from 1 In* 
genus, as in all other resjieets, especially in its male genitalia, it conforms to tin 
generic characters of Leiceatoria ; its Sabotliine characters should probably, 
therefore, be regarded as evidence of reversion to an earlier type. The nearest 
relative of I’eice.stei'ia is evidently Antiryn'e* ( = Desroi<lyn\ which differs mih 
as follows: the female palpi are much shorter : the. incsonottim is not dislinetb 
produced over the head : the male genitalia have mweh more numerous spinr> 
on the clasp-filament, and the basal lobes of the side pieces are not so well 
developed. The two genera together form a distinct division of the Aide a group, 
distinguished by the peeuliar structure of the male geuitalia and (probably) bv 
the structure and habits of the larvae, those of Arr/ityrrc* being carnivorous Mini 
having neither hair-tuft nor pecten on the siphon-tube. Whether the two genciM 
will ultimately have to Ik* united cannot at present be decided. 

The billowing synonymy may be given for the genus : 


fil'.U ESTEIM A, ThcO. 

Hntoinologist. xxxvii, p. 21] <1904). 

CltM tomyia^ Leie.. Fill, of Malaya, p. 100 (1908). 

Ih-erirhynchus, Tlico., Kec. hid. Mus. ii. p. 29.‘> (1908). 

A eiersteriomyia. limn., Rec. Ind. Mus. iv. p. 1>2 i 1912) (nom. n. h>r 
( ’/ u/etomyin). 

Bnrivhynchus is in all respects siimlar to /.rirrslrrin : Theobald had apparently 
forgotten the existence of the lattdr genus when redescribitig it under a new 
name. 



< ri.T ( in OEMs i.kh r^i Kii i i hkoiui.p. 


hry i or mini /a/ th, 

1. 1* emale with simple cliuv' ; the palpi \\ i 1 1 1 a while ring in the 
middle: all joints ot hind tarsi wiih distinct ba-al white ring- 

• nnt ith Oil/ ot * , I'hc. 

Female with toothed claws mi the front an.l middle legs : |,-malc 
palpi without white ring -in middle : if the liiml tarsi have pale 
rings tl lose generally embrace both mih id’ the joints ... ... 'J. 

*2. Hind tihiae distinctly shorter than the from mie- ; po-timtnm 

with a few setae or scale- or both ... ... .. / loro . L« ie. 

Hind tibiae slightly longer than the front one-* ; pn-timtum hare 

Abdominal segments 1-7 with ha-al lateral wllow patehr-, in 
addition to tin* more apienlly plaeeil white one*- : hind tar-i 
with more or less dist inet pale ting?. ... ... ... ... 1. 

Abdominal segment- 1-7 without lateral Yellow palehc- : hind 

tarsi and palpi entirely dark. ... ... ... ... n. 

4. (’lypetis bare : female palpi all dark : thorax nineh produced i.\er 

tile head ... ... .. ... ... ... • h‘//i lti>rr j h i/ t , l.eie. 

Clvpeus more or less scaly : female palpi with the extreme tip 

white: thorax not so much produced ... ... ... ... ■’>. 

Yellowish median basal patches on alnloininal segments i* * or 
.>-8: tile white lateral patehe- on -egnicnt- <> and 7 not « j i 1 1 1 « * 
reaching the hind margins... ... ... ... ...nnnnm, lino. 

No yellowish median basal palehe> on abdominal scgmeiq- : the 
white lateral patches on segments <i and 7 reaching the hind 


margins 


i 

6. White lateral abdominal patches produced over the il 
near the apices of the segment- ... 

or-iim at or 

7. 

White patches not at all produced over the dor.-iim. 
blackish 

which i- all 

H. 

7. The lateral abdominal patches become civam\ t 
dorsum, where the\ lorm narrow but complete a 

■ ward- the 
pn‘al ha lid- 
riot/ uhil,t % 

1 ii'ie. 

The lateral abdominal patches d>> not heemne creamy 
not quite meet in the middle line, and do not quit 
bind margins 

dor-al 1 v. do 
■ reach the 
Imofti’Hl 

Leie. 

S. White lateral abdominal patches with their upper edg 
hind metatarsi di>tinetl\ -horter than the tibiae 

•- -straight : 

jWItllti /o , 

T- "• 

White patches with llteir upper edge- markedly mnea\e : hind 
metatarsi ami tihiae about equal in length 

9. 

9. Smaller; female palpi two-thirds as long a- th 

Larger : female palpi only ball as long as the probo-eis 

prol»o>ci- 
ditjit uto . 
j>rrft/tofo 

S|>. n. 

sp.ll. 


1. L. annulipalpis (Tbeoj. 

Brtvirhyncluts tunadifni //>/*, lb no., Uce. Ind. Mtu 
I have not examined the type ol this species, and feel 
really belongs here, as the type of marking appears to 
32926 


i v. p. h ( l 9 10). 
some doubt whether it 
bo quite different from 
A 2 
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tliat of all the other s|>ecie>, ljcsidc* which the daw* are said to be all siim. 
Until the male is known however it can only be placed in this mentis. 

Described by Theobald from a single Female From Travancore i Maddathor.-i ■„ 



2. L. flava < f,eie.). 

C'lm/tonnjia flora, Leie.. St in 1 . Inst. Med. [{es.. Fed. Malay State-, iii. 
p. KM (1908). 

Leivesteriu apica/is, Then., Ree. hid. Mils. ii. }). 201 ( 1008). 

I>rrrirhf/n<hos opi<a/is, Then., Ree. hid. Mns. iv. p. 7 (1910). 

I have compared the male and female typos of J.riccsbcia a pica Us with tli< 
Female type of /lrmr/i?/H<:/{i(s r/prV(///.«aml with three female retypes of Chattom ;n ■ 
flora : they undoubtedly all belong to the same species, and it is somewhat 
curious that Theobald should have rodescribod /.. apicolis under the same specific 
name although it is of course no occasion for surprise that he made no reference 
to his former description. The }>ostnotum in each of these specimens hears at 
least two or three small pale hairs, while Leicester* specimens have siai' 
scales in addition. L. apical is v was described as having the integument of r I i ■ • 
thorax ‘‘shiny black’* : this is quite incorrect, it L rather light brown (even ia 
the type) as in other species of the genus. The middle legs of the male type an- 
missing, hence probably Theobald s statement that the middle claw- are unctnai 
was pure assumption : they arc equal in the. Sarawak male as in all the other 
species I have examined. 1 made a preparation of the genitalia of the male np* 
of A. a pica Us and Found that they corresponded in almost every detail with tie- 1, 
of the specimen figured (from SaraVak) : there were however five instead of -i\ 
apical spines to the elaspers. In both the males examined the basal lobes of in - 
side-pieces bore three spines. 



<*ri.ir[n <.i:m s i.r:ui:> i kki tnronxi.n. 


Apart from the tihial eharaetor-. L.rtnm nuieh re-emhle* /.. .w'a./u/o v. n..m 
w 1 1 ifli it e:in easily hr (list inii'iu>hed h\ tin- narrow pale rins;s on tin* tar-i anil tin 
v.-Ilowisli rinjrs on tin* inalr palpi. 

Malay States : Assam : Sarawak (./. ILiritt, \ ' 1 ■ m l amhrhlev Mu-cmn'. 

, L. dolichocephala, Lei,-. 

hl'icrstrri'i <(ohfhtU'f jifttt la . Leie.. ,ij rtf. I ►. !•.'». 

It is a little ilitheiill tn hr erriatn whrllier tin- hood-likr appeuranee of tin* 
thorax is entirely nainral. nr whether it max imi he partlx due to tin head 
iiit vine; shrunk. I he pale nun's on the hmd tarn are nmeli fainter than m the 
two following species and max hr ipiite ah-ent : tin dor^inn of the abdomen. a* 
in l .. tninulitdrsis. is eiitirolx dark, exeepi for a xelln\\i-h paieli on the eighth 
Moment: the white pateh <»n the seeoud abdominal Moment is moiv iddiipte than 
in the next txvo speeies. Liu* llritish Mu>em»i po-.-e-se- tour female eotxpi-s ; 
I have not seen a male. 

Keen filed only Inmi near Kuala Lumpur. Id-derated Malax States. 



I’ ji_r. •>. — Male erniialia <>t »/ .i.iuiun, Tlim. 

\. L. magna (Theo.i. 

lirrnrfitjnclui.'i Jti<f(/uns. I heo.. Ker, I ml. Mu-, n. p. -d-» (l!M)Ki. 

IsitU'Mt.rifi dud uHhli-*!* t ;• Olllvi L.-ir.. . 7 . <-/7. ],. 1 HI I ( I 111 l» ). 

T".ior/tj/, tcliil,* (<\ ill - MS.t. Tin M "ii Cul. v. |'. HI -I Mil I'M 

{tinrit. umf,). 

The character* yaveh in tlie Ue\ -hould taeilitate tin* reeuouii i*»ii "1 thi- • 

It is rather larger than L. nn nuiriarsis and tin* lip- ol ihr leinalr palpi aie not -<■ 
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conspicuously white. The male genital clampers terminate in a comb eonsi>tin^ 
of nine t>l i mt I teeth tuid the basal lobes of the side-pieces bear four teeth u 
SI single row. 

Dr. Leicester hsiil apparent! y not distinguished tins species from the next. 
Assam : Travaneore : Snkmi ; Philippine Islands fl Q*. fj. R. R. H r kihm>r . . 
presented to the British Museum by (‘ol. (riles); Federated Malay States : Fh, 
(vising ami near Knsiht Lumpur ( 1 j '1 Q in British Museum in Dr. Leicesb -r\ 
eol lection ). 

.*. L. annulitarsis, Leic. 

f.f'irrslrri// mum! /t arsis. Leic., op. < it . 1 1 . J)‘). 

Apart from the characters al read v noticed, this species seems to differ frum 
/,. maffoa in the possession of loti" lateral scales on the irUolr of the second vein : 
in the latter species the base of this vein appears to he without lateral scales, hul 
this may possibly he due to denudation. There arc foil)' females in the British 
Museum in Dr. Leicester’s collection, but the male is at present unknown. 
Leicester s single male really being the male of tuatf/at. 

Recorded only from the Kuala Lumpur district. 



Kiij. 4. — Male genitalia of l.< io -*i< rat longi/i-fl/j/s, heir. 

t». L. cingulata, lade. 

/./ irrs/t ria t inpn(nia. Leie., op. r//. p. b7. 

I'he three specimens < l 2 0 ) in the British Museum have no scales on the 
clypcus : they arc labelled ** The Gap. At the edges of a stream in the jungle. 
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{ ii. iv. 04 . i he ha-al 1 « of the male genitalia hear two teeth ; the ela-per- 
have four teeth placed rather far apart. an>l ;iIm* on the oppo-ile suh a i.i« 

<t scales. 

Recorded only from the Kuala Lumpur di-triet. 

; L. longipalpis, Leic. 

[,ritestrriu loiK/ijuilj />. Leic.. Kntomnlugi-1 . \\\vi. p. *J l l i 1‘hUh 
This species is represented in the Uritish Miim iiiii 1«\ the t\pe uiah ilmm 
which the accompanying’ drawing wa- taken t, the type Finale ami mm other 
tiMiiale. The male genital cla-per- are mneh broader ilian in am other -pern - 
anil, in aihlition to the three ehitinou- teeth, are pr«o idcd with a largi mem- 
l-ranous project ion : tin* hasal lohes ol the -ide-pieer- liear three teeili am! the 
•ide-pieccs themselves have a large pauh o| -rales which -• em to project 
inwards. 

Known definitely only from the Kuala Lumpur di«t riel. 

s. L. pendula, sp. n. ■/. 

linn! clothed mainly with Uarkish Hat '‘-ale-: a narrow hoxlei of cnani\ 
lines round the u\cs. la rye lateral ercamy patches and a ' mall ] •« t«*li in the 
middle also creamy, ( lypeim hare. I fn>n/.i cohnped much a-' in tin- other 
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near the base which cannot he called a tooth. Him! claws very small, equal Jt .j 
simple, nearly straight. I f hu/s shorter than in any of the other species : • 
extended backward* they only reach to the base of the sixth abdominal seguim.:. 
Kirnt fork-cell longer than second, their bases almost level. Abdomen da;}, 
brown : first, segment with a white lateral patch ; second to seventh with lar^. 
white lateral triangular patches. their apices not quite reach in*; the apices of tli.- 
segments ; a- in the other species these patches are diagonally placed. Genital..’ 
very small, completely exerted and pendulous (whence the spccitie nanu • 
Claspcrs with live teeth arranged in a bunch at the apex. Side-pieces with ; 
large scale patch on the ventral side : their basal lobes bear three teeth and ah', 
a fine hair. The genitalia are much less hairy than in the other specie.*. 

Lem/th of body ( without head) 6 mm. : of wing 4 mm. 

Described from a type male and three other males in Dr. Leicester’s collection 
in the British Museum, labelled ** Kdges of stream in jungle. The Dap. 
16. iv. 04. " (Or. G. V. Leicester.) 

fh L. digitata, sp. n. >$ Q. 

Differs from A. pemlnlo ns follows : \\ liife patches of alnlonicn less pointed, 
and with their upper or anterior edge somewhat, concave, especially in the 
female. Hind metatarsi of the male almost as long as the tibiae. .Middle claws 
of tin* male each with a small but distinct tooth. Wings a trifle longer than in 
A. i ten du la. those of male reaching to the. apex of the 6th abdominal segment. 
Genitalia not juuite completely c\ sorted, not at. all pendulous anil much inoiv 
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bristh. The olaspors hear live lermifiul spines which are less pointed than in 
A, [Htnhila and are arranged something like the spread-out fingers of a hand. 
The basal lobes of the side-pieces have so veil sharp spines which, when seen from 
certain directions, appear to be arranged in two rows. Female palpi quite 
two-thirds as long as the proboscis. 
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Lvayih of body (without head) alu m I mm. 

The following specimens are in the Untish Mum iiiu : T\ pe ami one uiher 
male ami one female. bred truin larvae m hamhuo. I lu (iumbah. federated 
Malav States, 28. viii. 03 ami 2. ix. 03 i Dr. ( . It. Dmtir Is): 2 .at t -dges ol 
-i roam in jungle, Tin 1 Gap. lthiv.04 (Dr. ( • . /•'. I.r/,t*(rr) : 1 ’ 1 . ILIiang 

jungle, t» miles from Kuala Lumpur. I.iv.03 ami Is. \.o;l t Dr. (,'. / . 
}, irrster ) : 1 J 2 C , Mailum Negros, Philippine Island-, \i. 0i i ( '. s ‘. D< t,tk> : 

identified by the collector as /,. to naif '<///</.*>. 

in. L. pectinata, *»p. n. . C . 

E )i fliers from L. only as follows; Rather larger i » ntiu. i : leinale palpi 

-horter, scarcely more than half the length of the prolu»<cis. Male genitalia : 
the clasjjers terminate ill a comb-like row of nine teeth; tin* ha^al lobes of the 
dde pieces each carry two separate pairs of teeth. 



Type male ami out- female bred from larvae ( I ) in leaf in jnnidr. :t T.iv.u l. al 
• I iii'i-a, Federated Malav Staler > Or. (i. K Wri. -\ -eeoml male dim one 
li.u'n red ) is nnlabelled. but looks as though it may have belomm.l to the .-ante. hit. 
There is a female in the Cambridge Museum from Sarawak (./. Hr, nil I. 




DISKASK-UK A U I Nli IN SIX IS IN SAMOA. 

1>Y 1{. \V . |)i»a\K. 

Stan!ff>i / ,iit'r r.'il//, ( \ li/b'/ .<<!. 

{ I’la 1 1:> WIN XWI.I 

A short stay on the inland ot l pulu. (ii'nimn Samoa. during tin -ummei ot 
l!‘ 13 . afforded an opportunity to make :i feu oh-cr\ ation- on mo»|iiitn- and ilirs. 
•.vliieti l wish to record. As j i«*;i I] \ all my time na- taken up >> i 1 1 1 another 
problem, only fragmentary notes imuM Im- made ><u the-c insei t*. 

As in many of tin- Pacific Islands. Sf, /b.vr//.*/,/, v. , »•«/./,>«,• .7, Uitr/* and 

('ule.r fatiynn* vie with eaeli other for -npntiiacx in point <»f nmuhers and in the 
amount of irritation they can cau-e the inhabitant-. A- -(ion a- th«* \ ndtor 
reaches his room at his hotel lie linds V i)i>ci<ita there t«> greet him. and from 
• Horning until night her attentions are untiring a- long a- he i- around the house, 
particularly if he sits down to read or m do a piece of work in his labmat*>r\. 
A -iesta is out of tile question without the protection of a lnoMjuitu net. 

The natives pay hut. little attention to this mn*quit<>. seeming to take it a- one 
nf the necessary things of lite, and most id the white residents -nun a>-ume ninelt 
the same attitude toward the pest. Hut the newcomer \< often auno\ ed almost 
beyond endurance, and usually makes some etlort toiomhat the lonuentor. lie 
-non rinds, however, that this insignificant-looking little hlaek un^quito i- not 
like the mosquitos with which lie is familiar in colder dimes, for it approaches 
quietly from the rear or on the -had\ -idr and sirig-% its high-pitched -eng of 
triumph after, and not he Fore 1 , it lias feasted. h has a wonderful Faculty For 
hiding the thin spots in one s riot he*. and delight- Jo Feed on ymn ankles as um 
dt with vour feet under the table or de.-k. It- long- a-sociat ion "itli man has 
made it wondrous wise. 

After trying many things we found that most rebel could be had hy simply 
inking time to go after and capture the mn>qmio* in tin room with an in-eel lit t. 
Tin; few stragglers that escape in tin* first round-tip, or that come into ihe room 
later, can lie captured one at a lime, if the insert net i- clo-e at hand while one i- 
at work. 

t >11 account of the frequent ami heavy rains and hecau.-e ol the lark oi any 
-(■wage system, there tire alwavs plentv ol jilaeo lor the nniS(|uilo- to bleed 
around the liouses. and as a rule little or no attempt 1- made In control ihe 
iiiiinher of mosquitos hy limiting the numher ol breeding place-. Spa.-modic. or 
half-hearted control measures will do hut little good. In a hou-c that wa- ‘Kill 
feet or more from its nearest neigh hour all the cisterns w« re e.overed with double 
"creens and the tin cans and broken bottles m lie- immediate vicinity ol the 
bo use were emptied ■ hut no rebel wa- obtained. t limbing to the roof ol I lie 
bouse I fount 1 that one of tin* caves-t roughs had -jigged somewhat ju-t over my 
bi horatorv window and 111 the little wa t r r t hat had eo licet ed l her«- t h<- im*squi t os were 
breeding ahumlantlv (Plate XXIX 1. A- the adult.- i>-m*d tin s could ca-iH pour 
through the open window into the house, For no door- or window— ercens arc used 
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in Samoa. Further .-eareli .-bowed i hut tin* borders of a walk and tin- tup , 
retaining wall had been decorated by burying beer buttles in the "round and in • 
cement, re-peel ivrlv. leaving only an inch or two of the concave bottom expo- • 

I hoc had become so overgrown w it li vines and weeds that t fifty were hidden, i 
when t.hi:v were ex po-ed tin* upturned bottom of each bottle was found to contain 
little water, onlv a little, but all that w;t- neecs.-ary for the mosquitos to hi*cc<l 
Mon- bottle-, broken and unbroken. empty tin cans, and broken coconut -h'd., 
were found on the hillside below the hoii>e. Many of these contained larvae ;u.-i 
pupae of this and other species of nm.-quito-. An old breadfruit tree jo: 
behind tin; house branched e.lose to the "round. In the crook tints formed v\:t« 
hole about -ix ijirhiv- deep, ten indie* Ion" and six inches wide, that was filled u id, 
water -warming w ith mosquito larva** and pupae < Plate XXX). I record the--, 
things in detail because I bev are typical eondit ions.and show somethingof the thin"* 
that will have to he contended with if it should ever hei'oine necessary to adopt 
control measures for this mos<piito. As yet, no yellow fever germs have reached 
the South Pacific Mauds, but all who arc familiar with the conditions t here know 
how much "renter the danger will be after tin* Panama Canal is open and limn 
direct communication is established with regions where yellow fever is endemi< . 
One in f< *<*((*<! mosquito would la* enough to start an epidemic there. There i- no 
law requiring that deaths he reported. so that the disease might "a in considerable 
headway, and "teat numbers of mosquitos become infected, before the authentic* 
were aware that the disease was on the island. 

As 1 wilighj comes these mosquitos bey-in to seek places where they may qiiiclb 
spend the night and be ready to begin work again with the first gre\ light <■{ 
morning. Hut N. fascial// iloes not retire until the brown night mosquito 
(-. Jali//ans is reaily to take up the night shift. This mosquito, too. is Mealtlu 
in its habits, but a low irritating buz/, usually warns the. intended victim that 
danger is near. The Samoans make a little more effort to protect themselvi •- 
from this species, for they realist*, in some measure, the danger that mav 
attend its bite. Physicians in these islands believe that more than •>(> per cent, 
of the Samoans become infected with /-'Harm ha nr raft ii In being bitten by tlii~ 
mosquito. They do not all suffer 1mm this infection, but so long as the parasite is 
in tin* blood there is always danger of it-^ causing trouble some time. The many 
swollen legs or arms or other parts of the body show the terrible conditions for 
which these little parasites mav be responsible. Until one has seen a few had 
east's of elephantiasis, one rail hardly realist; that parts of the body could as,-iini' 
such monstrous proportions. Until recently there has been little or no relief 
from the disease, but surgical operations now often give complete or great 
alleviation. 

White men become injected with these filaria as readily as do the natives, and 
few who live there more than a few months escape one or mote attacks ol 
** moo-moo." as the early stage of tin* disease is called. The fever, and often the 
chills, that come with lhes«* first attacks may last for only a few days, and usually 
yield quite readily to treatment. Hut later attacks become more prolonged and 
obstinate, and tin* patient must then go to a colder country il lie wishes to cseap< 
the final results of the disease, elephantiasis. 
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Besides carrying the filaria that is responsible for so much ts-ouM, . ( 
f'ltitjiui.s also transmit* the organi-m that produce- dengue fever, a di-ca-.tlui 
.Mil'll an endless amount of -uttering among the Samoan- and fre.picni K amoim 
white moil also. I hat the iev«-r i- caused h\ the piv<i-nre of mhiu miimti 

mg:uiisn». probably in the Ido. d of the patient, there to he Inti, doubt. 

.Inst what the organism i- h:i- not vd been rat »d. Dr. ,1. t . Parham. 

A->t. Surgeon, United State- Navy. h:t- Urn -halving tin- di-c.a-c in Pag,, 
and believes that si certain coem-diKc proto/<>an that he ha- found in the hluod 
■ •f many patients is the eau-ative agent, hnl hi- inv c-l igai hut- have not vet hren 
completed Of the lilr-hi-lorv ol the para-ite in the mo-ipiiio little i- known, 
hut it seems that a period o| a little more than throe d:i\s mu-i rlap-e alter a 
mosipiito has hitten a patieni suffering with the fevr. hefore it hemme- 
infeetive. 

Unusual exposure to eold or wet weather or a weakening of the h.dv front 
an v other cause is often lollowvd hv an attack of dengue. KrrciitK all of tin 
Samoans were vaeeinsitod again-1 -mall-po\ and manv of th*>.c who -u fir red 
most from the effect of the vaccination had to endure ih< torture- of dengue at 
the same time. 

i'nlr.c JUliyriHs is usually found breeding with S’, t'uwiuio near dwelling-, lmt it 
nitty 1m* found much further away in the li> Id or l*u-h. hr. ('line with S’. /<>/ mlu- 
tnttrlfuris in any favourable place. I hav e found lln-egg-, htiw.-m and pupae m 
old watering troughs, slumps of papaya tree-, hollow place- in log-, broken 
i , oeoniit“shells, etc., more than half a mih from the ueare-l dwelling. I have 
never been in the bn-h at night and do not know how had a pr-t it i- there. In 
the house it begin- biting esti'lv in the evening, often becoming verv annovtng. 
Bed-screens are necessary at all tine s of the Vi-ar. Tie mo-.piifo- are pej— i-teul 
in their efforts to get inside of llic .-ereen- and readily It m 1 tin* -lualle-t tear or 
opening that has been lefl when the -ereen wu- tucked under the bedding. At 
davlight they hide awav in -ome darkened place around tie Jied or on dark 
elithing that mav be banging in the room. 1 a I way - collected number- ol them 
in such places while making my daily morning round- in -< arch of S', fust-tutu , 

Stcf/omyiu j)srndo*ritl< , Un rt.< i- also verv emin e>n about the limi-e. biting freely 
during the day and continuing it- feeding later in tie evening than S', jasnntn 
does. It is partieiilarl v trouhh*some in tin- early evening. It breed- wherever 
suitable standing water can lie found and i- tin- most annoying pe-i in the field 
and lmsh. It is a common custom simply to cut down a papaya tree when the 
fruit is wanted. The trunk of the tree i< divided by -epta -o ihat a deep cup i- 
ti-uallv left which soon heroines fill' ll with water in which ihi- mu-ipiito delight- 
to breed. 

It is not definitely known that S'. fi^cminsnilcl i,t f t -> tran-mit- any di-ea.-e, but it 
i- sometimes a host of the filaria that cait-e- elephant ia-i-. and i iirt In* r -Indies 
may show that it is concerned in the tran.-iui--iou ol tin- di-ca-e and possibly of 
dengue also. * 

Another species of mosipiito which we found on i pulu. while not a- common 
as the others, mav prove to be of considerable interest. Dr. L. f b Howard 
kindlv identified this for u- as fin fay a hoc hi . Doiiit /.if. poinlir/. I boo.). I he 



|>. w. I ) < i s N F. I»ISK A^K-BEaU JXfl 


-2(iH 

first -pi-eiimii «,f tlii' species was captured one morning inside the bed-net. til*,-.; 
with I,]., oil. A limit this lime wo began to notice that some of the mosquito hit.-. 
on our hamls, face- or legs were umeh more troublesome than others, producin. 
more irritation ami often causing small sores, possibly by secondary infection. 
While we were not able to connect this mosquito definitely with these ]i»wv 
troublesome bites, we believed that it was the offender, as the two things appear, d 
at the same time. The larvae and pupae of this species were found in consiif r- 
numbers in the water eolleeted at the base of tamn leaves ( Plate XXX! 
This large-leafed plant, wliielt is iiitieb like taro, is grown in many places aid 
when taro is scarce the routs are often used lor food. 

Almost or quite a- dangerous and troublesome as the mosquitos, are the hole. - 
Hies, Mhm-h tluiiii’slir;, that occur in swarms around the houses and lints and in 

the fields ill Samoa. < In wet and el ly days tlmy are most persistent, swarming 

n round any food that i- available and crawling over everyone and everythin;:. 
Merely waving the hand ora fan (dose to them will not disturb them. 1 hey 
refuse to llv until the danger of their being struck is must evident. As in other 
countries, we might look on these Hies with more equanimity did we not know 

that thev are so apt to hi ntaminating our food with typhoid or other genu- 

or distributing over our bodies llm organi-ms that may cause loathsome disease-. 

Tvplmid is not very prevalent in these islands, but investigation would probably 
show that many of the eases that do occur could be traced to food contaminate, I 
)> V 

I'Tamboesia. nr yaws, is quite common, particularly among children, and i- 
known loeallv as ••Iona" or " lupaiii t<>na Children badly affected will, the 
sores caused I IS this disease are seen playing about the houses or streets null 
other children.' The Hies which Iced freely on the sores doubtless transfer the 
parasites. 7Viy«»»nM« /irrt, •«,„•. which cause the disease, to less malignant, sores or 
uhrasions on the skill of other children who may thus become infected. 

Another di-emled disease that i< carried by Hies is Samoan eonpmetiv itis. a 
disease said to be peculiar to tlu-e islands. Again the children are the greatest 
sufferers. It is a pitiful and disgusting sight, indeed, to see the Hies swarming 
around the sore eves of so many of the children on the street. The, older children 
sometimes make feeble efforts to drive the Hies away, but the little fellow- seem 
to take them as a part of the game, and the (lie- gather in great number-, 
sometimes forming black rings beneath the eyes, and feed undisturbed on the 
discharges from the affected eyes. The persistent efforts that the Hies arc 
alwavs making Ingot to a person.- eves, whether the eyes are affected or not. i- 
truly remarkable and most exasperating. Only by constant watchfulness can thev 
hr krjil ;i\v;iy. 

UlimliH»ss in imo or both «»f t\u- ryrs is wry commonly caused by tins . 

White children IVeqiionfi' are troubled with the disease, particularly d thev an 
allowed to plav with the native children or are eared lor by native nurses whose 
eyes may lie alleeted. Tlte most efficient remedies promptly applied do not 
always serve m save the eyesight, therefore most watchlul care is necessary. 

ft is possible that these Hies may be responsible, in part at least, for the spread 
of other less common diseases, hut these are enough to show the necessity for some 
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..ntrol im‘:i>mvs ln-iiitr iid.ipi.ii if tin- •-liiMivn :lr ,> t,, Imv t li. ... i „,i, 

J ; muM Ik* theirs. 

It is said that the hcad-lou-i . tlivtthi* m wrv common. hut tin ^ i : 1 1 < 1 1 

.\;i> made tor lliiMti. I In- Samoan- often treat the -ralji with linn-. Mindiuucx 
a iding the juice of limes also. 1 his is tmi onh ver\ cleansmi*. hill ii Und- in 
oivo :i reddish-! trow n roloiir to tin* hair, which i- much admired h\ them. No 
Stviiiujt/s or other hitino Hies were >r, n in Samoa. Cetiainlv no , tl««n >hoiiM 1* 
-pared to keep them out. Kvamination of a single rat that had been c:m>»h( in a 
nap in it stnn* resulted in tin* capture oi a number of Indian plague tie.,*. 
A ' nopff/Uu • hrupis. 1 his cm] ihasi-e- the iieces>it v ot » ■ i » 1 1 1 r« *m mo«*t r i * ; i < I 
.piarantine against plaour-infectod port-. Fin- do^s were hadl\ infe-ted with 
ticks. Ilhipici'ptmlus si/ui/ninms ( I ait r. \ heiiiir the specie- taken. Thi- tick ha- 
keen shown to he eonecrned in the t i an^niis>ion of malignant jaundice of don- m 
South Africa and India, (*hisel\ related -pceic- of -imilar hahit- iian-uol 
-crious diseases oi cattle. As eattle and Imr-es an * constant K heme imported 
ililoSailloa.it would seem most desirable for the (iovennnen: t o lia \ e a eoinpel ent 
\ cterina riun tliere to see that no serious diseases or important p«-»ts lie introduced 
in this wav. 

\\ Idle Somoa may seem to have more than its share of in-eet- and *d in-eet- 
horne diseases, it. is probably no ivinse oil in this tv-pret then other eronp- 

ol islands, and it possesses this advantage : some of tie- istand-. at h a-l. are so 
'limited that till* worst of these insect pe>ts collld lie emitlolled with a reasonable 
amount of e.Tort intcliii'cnt ly directed. The disease* which lhe\ earr\ would 
then uTadiiallv disappear. W hen t In ( i overiinient-. whose dniySl i« to look 
after tin* welfare of the fine race of people that inhabit lie. islands, realise the 
conditions there and tin* possibilities of impt a o\in* r iheui, something nun hr done 
bn* their protect imr. 
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H util, n. /-.ii.-it Afrit ' / * ri'ti t torti'i 

( M A I', i 

I.onvinj? tlio (invornmcnt post „ n ,)„■ Aniahi nvor.ai :m aliim.lr ,,| nil f, vt 
,"| -AMli .Inly, I iimveii .Imvii lh<- w.-i lunk ..f il„. ,,n.l raiup.-.l a 

-prin-r known as Ol-otu-lomol. at an nltitmlc nt .‘,.aon („, accnmpain iii” 

-k.l.h-mnp). The lioxt .lay I nimt„l limli.-r .Imm Oi.- riv. r in -,-aivli ,,[ an 
"Id Masai nntiv.x I.y name ( > 1-1 .ot < >r-. .1-j . .11 i . «ln, ivas ivp„n.-,l |„. familiar 
"'ilk the plain's in which tsotsc-lly ( En.lnrniio O' tlm Masaii »a- 1 ,, l„. f,.„,i,|. 

1 found this old man at the place marked m the map and camped there al 
in altitude of 5.100 foot. 

Mr. I\. W . Hemstcd. till* District ( oinmi-sioner :it ihe Amnia pn-| . had 
visited this area some time previously and had nrtnallv caught flic-, which 
lie took to lx* (j’lossinrt, on the Enderrit river ( >" map). a tins -ircam coming 
down From the escarpment. The flies were pul mi.. an i mpt > maich-bo\. 
hut unfortunately nil escaped later. ( H-botor-ol-joni had acted a- -nido to 
Mr. Ifemsted and on his advice 1 asked the old man again to net a- a guide 
to the places where Isetso-Hv were known to <»\ ist l.\ lie- Mn-ni. Ol-hnlor- 
"l-joni 4 s nianyattsi (village) was placed near two small -t reams and about :;un 
yards away from the hush which grow- along the channels of all the little 
<t reams coming down from the escarpment, lie owned about :ioo cow- and 
u\on and about 500 slice]) and goats, and lie -rated that lie and hi* Jamil v. with 
their cattle, had resided in this district for many years and had come from 
the Loieta plains to the east of the A mala river. lie told me that he knew 
the tsetse-fly well anil that he and the other Masai who liv'd there knew 
that it sometimes killed cattle, but In- -aid it did no barm to -beep and goat*. 
They knew very well ihr places where the fly was. a- it had always been 
there, and they did not take the cattle to those place*. In \cr\ dry -casuns 
if they were obliged to take the cattle to water at place- where there was 
llv. several men went on ahead anil made fire.* on each side of the track which 
die cattle would have to use in the fly-area, and *et lire to a* much of the 
bash and grass as possible, a> tliev said the fly would not late tin- cattle 
among the smoke or when much of tin* bu.-h had been burnt and dried up. 
I afterwards saw the remains of numbers of tlie-e fires i:« flu- fly-areas. 

The Masai also told me that sometimes when they wished to move cattle through 
a flv-area. tliev did so at, night : this 1 doubt. becau*e lions are very numerous 
throughout these districts and I have never heard of Ma>ui letting their cattle 
mit of the manvatf a at night, llesides this, it so happens that in the present 
ease the precaution would not appear likely to he successful. I he Ufo^smn m 
iptc-tion has been identified by Mr. E. E. Austen a- (>. fn.<ra. Walk.. 


ami 
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belongs to a group of specie 8 which arc more or less crepuscular in th»-i : - 
habits. It is: possible therefore that this fly may continue its activities through- ,• 
the night, in the same manner as G. paliidipes does in the coast region- <,■" 
Hritish East Africa. From personal experience I can testify to the fact that 
(i. p'tllidiit/A feeds greedily during the whole night, but, in my experience, a-,’ 
<luring the day-time. The possibility that the tsetse-Hy on the Anuila riv. ■. 
feeds principally during the night is borne out by the fact that I failed r<, 
capture a single specimen during a whole day's search, as I shall deseni,.- 
inter ; lmt I was unable to search at night. 

While I was discussing the distribution of tsetse-flies with Ol-botor-ol-jnni 
and several other Masai from his village, one of my porters, who had all bn n 
instructed to catch any flies which might bite them, brought me a large Tabu mis 
(probably T. usfus) which ho had caught biting his leg. I showed the fly t<> 
the Masai, and Ol-hotor-ol-joni at once said that it was not a tsctse-tl\ 

( Endorobo) ; some of the Masai present agreed with him, but others insisted 
that, it was a tsctso-Hy. However, one of them, in order to settle the dispute, 
volunteered to go and catch a tsetse. He went away and within half an hour 
returned with a leaf folded up and tied with grass, it) which ho said there un- 
it tsetse-fly. I put the leaf into a killing bottle and in due course opened it. 
and found inside', it the only tsetse-fly which I obtained during the expedition, 
Thistly was caught at about .’>. .‘10 p.m. (I was able to spend only one wlmk 
day in the fiv-arcas as I was* obliged to return to meet Ilis Excellency the 
Governor at a certain time.) 

As soon as X saw this one tsetse-fly I asked its raptor if he could show me any 
more, which lie said he was confident he could do. . So I at once set out with him 
and took with me. a donkey and a very dark-coloured mule. We proceeded to 
the bush along the course of one of the little streams near by, where I was 
assured there were always tsetse-fly to he found, and where the one specimen I 
obtained had beyn caught. 1 remained there from 4.30 p.m. until dark, moving 
the nude and donkey slowly about among the bush and down the bed of tin- 
stream. remaining stationary now and then for ten minutes. Not a biting fly of 
any kind was to be seen, except llaamdopidn, Stomoxys, and Lyprrosia . 

The next morning I started at about K a.m. with the mule and donkey, ami 
most carefully hunted several of the places where ilie Masai told me tsetse-Hy 
wore always to he found. I failed to obtain a single specimen, although 1 
remained there until 4 p.m., when I was obliged to return to my camp 10 mile- 
up the river. Several other genera of blood-sucking flies were seen. A large 
'/'tibmiNs, which I believe is T. nstns 9 was numerous, and Itannatopota, Stmuorys* 
and J.yperosia were seen and captured. A few specimens of Tnlnnms mamhili .<• 
si in its were seen, but they were very shy and only one was caught. One specimen 
of the genus Chrysops was seen, but escaped. These blood-sucking dies all 
appeared after 11 a.m., and at about 12.30 a.m. one single Glossuta appeared and 
settled low down on the mule's leg, but did not feed, and disappeared instantly , 
although I made no movement to enfcjh it, as [ was anxious to allow the mule <>r 
donkey to be infected if possible, in order to take the strain of trypanosome hark 
to the Government Laboratory at Nairobi. 
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The Masai showed me all the areas where they knew fro,,. ev,,,rh „e,- 
:lv existed. 1 hose are slmwn on the mvmnpanvinj; sketeh-niap. Imi there an 

j.rehahlv more streams than are indi, ated „ n the map. Alter th, 

. ilijeet carefully with the loral Masai. I eatne to the eonelosmn that, ahhm.el 
they only knew tsetsc-Hy to e\ist on some of the -nuill w:tt 
|,nvn from the esearpnietit and on the A mala ri\er. th 

these small water-eonrse- with suspieion. ex.-epi ' in th, ease of -luv] 

,tii' I goats, and only apprnaehed them with their eat tie it <mnp.ll,, I to do s„ f.,, 
"lint of water. They told nr that tsetse-lly was to he l,,„nd all down the Amala 
river from this point into (dermal, territory, and that alt ho, ml, it «. lar more 
numerous during the rains it was always j, resent all the vrar round. Some o| 
die Masai insisted that the Hy only existed the west h ank of the riter. others 
-aid it was to he found on both hanks. This is a very interestini; point in view 
"f tho fact that two previous attempts t„ |i,,,l this i.e|s,-ih the Amala 

had failed, and also beeanse the phenomenon of tsetse-llv exi-tiuu on Imnk of 

i river and not on the other has been reported parts ,,f Afriea. 

In October Utld. 1 visited this portion of tin Amala lor the liiM time, and 
travelled down the east hank as far as the he„d j„ t |„ ,-iver where •• .In, Id's old 
-tore ’ is shown on the map. K now ins; I hat tsetse-llv wane -aid to evi-l here I 
-i -a relied enrol, illy all down the east hank ol tin* river from the ( tovernment po-t 
to tin* lower store. I failed to find any traee of md mules, a pouv 

a to I two doe's whieli I took with me all down the rdm of the river were not 
infernal and are still alive and well. I did not rrn— to the we-( -ide of the river. 
Until my visits to the Amala were made durimr tin* drv season t whieli evte.id' 
Irnni about the. middle of dune or end of \l ay till Niivcinlicr I )ecembcr, nr 
in bad years till March), and on tin- we*t hank tsdM*-flv in '•mall tii i u 1 1 »« ■ wen* 

I hoovered, while on the cast hank none could he lound. ( )1 course ii i.- i|intc 
possible that o\viiiL»‘ to the dry season and there I >o i 1 1 lt few llir- about, t seise may 
have been on the oast hank of the river without being delected on the occasion 
"1 my first visit ; hut there is other evidence which makes this unlikely. 

In May 1913, during the rainy season. Mr. T. J. Andcr-on. ( io\ eminent 
Kntomologist, visited the Amala river with tin* object of investigating the 
reported presence of f 1 loss hut. He approached tin* river from the ea-t, and 
to] lowed that hank from near the Anglo-Gormai; border up to ihc Government 
post above Judd’s store. lie found no signs of tsetse-lly at any part of ihr 
Amala which he visited, and I attribute this to the fact that In* w;s unable to 
•Toss to the west bank owing to the river being in high Hood. Mr. A ndrrson’s 
’■idt was made at a season when iset-e-Hy should have been iimiii-r<ni' and in 
evidence if they exist on the east bank of the river. 

Kindlier than this, there is the evidence to he drawn from the ease of the store- 
keeper Judd, who had a trading station at tin* bend of the river marked on the 
map. Tie occupied and used this store for is months, dealing in sheep, goats 
mid cattle from the natives, and also had inuVis and ponic< from time to time at 

die store. 

In March 1911, during the rains, two mules and four horses were kept at the 
lower store, and were used on hofh shirs of the river hunting lions lor 1 * > da)-'. 
None of these animals died. 
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Tn Mav 1911, five mules were taken to the lower store and used on a humiij. 
expedition down the river on the east side only. It is noted in Mr. Jmld’s diarv 
that several kinds of luting Hies were very troublesome, but no tsetse-flics w< 
seen, and Mr. Judd is thoroughly familiar with these insects. However, one 
these mules became ill, and upon its return to Nairobi in June it was examirc! 
at. the (vovernment Laboratory, and found to he infected with trypanosomes :u,.j 
died later. 

In June and July, two teams of ten mules were doing transport work between 
Nairobi and the lower store, using a road which did not approach the river unti; 
it reached the store. It. is said that none of these animals crossed the river, hie 
they drank daily at a ford near tin* store, where the river is not more than 
.‘50 yards wide. Five of these mules became ill and died, but they were not 
examined for trypanosomiasis. They used to remain four or five days at tin- 
store before returning to Nairobi. After this, mules were no longer used and w 
team of |N oxen was tried under similar circumstances. Seven of them bccnim- 
ill and five died : hut they were no! examined for trypanosomiasis. They w< n 
said never to have crossed the river, hut drank at the ford daily. 

in November 19)2, Judd moved his store some id miles higher up the ri\vr. 
on account of having lost so many animals from suspected trypanosomiasis. 

All this evidence rends to show that the tsetse-fly in the area under discussion 
is either eonfined to the west hank of the river, or to that bank and the ea-t 
hank in the immediate vicinity of the river, and this theory is strengthened an 1 
explained when the physical features and conditions of vegetation in this an-a 
are taken into consideration, which 1 shall describe later. 

When l was obliged to leave this district, I told the old Masai who had acted 
sis guide that if ho could catch some more tsetse-flies and would bring them up tu 
the (lovcrntnent post he would receive five rupees and 1 left him a box in which 
to put them, f am glad to say that about ten days later he brought in throe 
flies which were sent in to Mr. Anderson according to my instructions. They 
proved to he Gtossina, of the same species as the one first obtained, and thev 
were sent by Mr. Anderson at mire to Mr. (Jtij Marshall in London. 

The old Masai, Ol-hotor-id-joni, who undoubtedly knows a tsetse-fly at mice 
by sight and who also knows a good deal about them and their distribution, toM 
me that there was another species of tsetse-fly to be found in this area, whirl' 
was much smaller and of a lighter brown colour, but it was nut so numcroR* 
and was very shy, I shall endeavour to obtain this fly, which of course, may not 
he a dlossinu. However. I showed the old man several Iluematopotn and 
Slomo.vys, which he said were not at all like it. 

When I arrived first at Ol-botor-ol-joni's village I found that he was said t" 
he ill and he was unable to accompany me as guide on this account. As he had 
evidently spent a good Veal of his time in the fly-areas I thought it worth wink 
taking some smears of his blood. I had some difficulty in persuading him t' 1 
submit to this, but eventually he allowed me to draw a little blood from no 
linger. I examined this while fresh under a cover slip and al.-o in stained 
preparations, but could find no trypanosomes, after spending two hours over racli 
of the stained slides. lie said he had been ill for about ten months. Ib' 
eom plained of pain in his head and stomach and back. lie showed marled 
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■"i* ,,ua tlR “ "" 1 : '"klc>. I, nt | rmilil liml ,. n l , 1V| , 

AI1.1 he Show, Ml no of emaeiati,.,,. II, a ',V' 

;m ,| hail a httle KWjr.u hi. I.uir. I.,„ ! Mi,-,, he was su.l.-n,,, 

than ailvaucnijr oM : 15 ft-. On as m ,,1,,-iliei- ilu-se M:ku U, » 

-a^A'cU'a the tsetse-ll, ,.t pio.lnei,,. .IN,,,.,. |, 

till ,| m, «*vuh-i.ee ol ..lea of the ki„.l. 11,,., knew an.l t I ',1, „ ,l„. v 
„,vaslonalU lost rattle as a ,v-„|, „f l.ei,,. |„ 

,!;!■ very seMom liappene.l atel that they l,a,l „„ eaiil, .„k ai the tone. I 

[lie cattle an, 1 eot.M lind none -limviii;; Mini- ,,j ,|,-ea-e. Ann the -In .a, ami 

.eats I fo.nnl two. one sheep ami „m -oai. „ hie!, were .li-ea-.-d ami ,,,'nel, 

etnaeiatcl and were said to have for th.rr | llu . 

1,1, .ml of both the>e animals. Imt could tin,) trvpano-,,i m -. 

Physical Features of the Fly-area. 

The A mala river from the < in' eminent pu>t at .'..am h. th,w- wit It rumidcra lit, 
current as far as the point on the map marked •• rapid-." Then i> n,, ,h ,ne | MI .|, 
.a - toiest- on this part of llu* river, only a ver\ namih Irinei- of t n , • mil 
bu»h actually on the edge of it, hanks. At the point when- il„> rapids , m . ,| lr 
escarpment of 6,000 ft. altitude, which nun ail alon- the wv>t hank ot tin- rm ,• 
into German territory, approaches tin* ri\cr within iomi s aid-. Ah..\«* tins p n jnt 
t Mdse-tty do not occur. Immediately h,*low it tin- eM-arpim-nt hemU awa\ ln,m 
the river, as can be seen from the map. and tin* wed hank opnn ..m inn, hr, .ad 

plain of park-like country, fine grazing land, sind, led with urea-tonal velh.w- 

harked acacia trees. At the lowest point I reached, ju-t lu-low* til, Kndrml 
river, there was a distance of ;*t least seven mil, ir,»m the A mala ri\er a. ro,- 
tlie }>laiil to the escarpment, with a fall of nhoiil gim ft. from tin loot of the 
escarpment, to the river, and below this point tin- distance b much greater. 

1 his plain is intersected by numerous small waier-ruursc- eoniinj down hum 
die escarpment, some ol which contain a little running water all lln* year round 
fmm springs, while others dry up. except for a few pools, toward' tin- end of the 
dry season. The banks of all these watcr-com >,> are o\ cr-grow n with den-,* lm.-li 
and forest, at the sources extending for perhaps only hi) lo ho yard- on earl, 
hank, but gradually widening out as the streams approach tin A mala to a- mneh 
U' 2oO or 300 yards. This Imsh i- verv similar t,, hush m which I have «ern 
<V. pa I pal is in Liganda and the Congo, ami is in every way -uitahle for t'-et-e-lly. 
It consists of some large forest trees, with -mailer ones in Ix-tween and with 
quantities of creepers, affording excellent -hade, which in some places i- very 
dark, in others mottled with sun-light. This fure.-t is not lull of dense under- 
growth, but is comparatively open, ^o that it is possible to walk about ami even 
lead a mule without much difficulty. There is no gras- growing beneath the 
trees, though in some places there is a thin growth of low herbaceous planls, but. 
more usually the ground is covered with dry leave- ami composed of leaf-mould, 
the temperature in this Imsh, taken only jipon one occasion, registered Wi l‘ . 
maximum and .38 F. minimum, at an altitude of -3,10*) Foot. I he soil under- 
neath these belts of bush apparently never heroines very dry and in some places 
F quite sodden, so that there is ample moisture combined with the shade. 
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The Masai reported that Letse-fly existed upon sonic of these water-ruur-. - 
from the foot of the escarpment all the way down to the Amala river, but tk 
oil others no Hy occurred. Owing to my having been aide to spend so ah-.;- 
a time in the area, 1 can mother prove nor disprove this statement : though I am 
more inclined to the opinion that fly exists on all these little water-courses. 1 ■ i i ■ 
that it follows some of them nearer to the escarpment than others, and that 
the Masai avoid as far as possible taking their cattle down towards the Amala. 
they have only come in contact with fly on some of the streams. 

immediately below the rapids on the Amala there is a considerable area i , ; 
bush, as shown on the map. which the Masai state is a Hy-area, and it is chum. 
qucnlly interesting to note that a broad well-used cattle track passes through tin 
middle of this patch of bush. 

Between the rapids and Judd’s lowest store at the bend of the river, tin- 
Amala changes its character and becomes a very sluggish river, running in a 
deep narrow channel between high banks. There is very little fall in this part 
of the river, the country is Hat and there is a great deal more bush on tin- 
portion of the east bank than upon any other part 1 visited, and it is quin 
possible that here both banks of the river are infested with tsetse-fly. However. 

I camped here in October 1912, and found no (jf/ossi/ia, nor did Mr. T. .1, 
Anderson, who passed along this part of the river in May 1913. Throughout 
this section of the river the west bank has far the most extensive area of bush ; 
this is continuous with tin- bush along the small water-courses, already described, 
which run into this part of the river on the west side. On the east bank there an 
several small water-courses running into the river, but they are quite dry except 
during the rains, and are rocky and have no bush yt all on their banks, or only an 
occasional clump a few yards in diameter. 

The whole character of the east side of this part of the river is different from 
that of the west. The ground is more rocky and arid, more undulating, ami 
rises higher and more abruptly above the river. The grass is less luxuriant, ami 
the country cannot be described as park-like, being extensively covered with 
thinly scattered thorn scrub of several dark rough-barked varieties of acacia and 
not the tall yellow-barked species. 

At the bend of the liver at Judd’s lower store, or a little above this. tli. 
Amala again flows fairly swiftly over a rocky bed. and the banks, particularly 
on the east side, have little or no hush upon them, only a fringe of trees nlcim 
the water’s edge and scattered thorn scrub further from the river. IIow fit* 
these conditions continue I cannot say, as I have never been below this bend. 
On the west side of the river at Judd’s lower store there is a considerable rocky 
ridge, which causes the river to take the bend to the east and appears u> 
separate it at this point from the plains below the main escarpment. 

The Amala river at Phis point is about 7o or SO miles in a direct line trom 
Lake Victoria, and it must, flow for too or 200 miles before falling into the hike. 

There are large numbers of gaiqg and other animals on both sides of tin 
Amala in the portion investigated^ the following species being represented: — 
Rhinoceros, hippopotamus, giraffe, eland, waterbuck. zebra, roan antelope, wilde- 
beest, topi, Coke’s lnirtebeest, impala, rccdbuck, bushbuek, steinbuck, oribi. 
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i linker, lion, leopard, cheetah, serval oat, wart-hog. baboons anil other ni"ukt \>, 
hares, ami numerous other small mammal* : al>o hints. >uvh a* guim a-f,»wl .uni 
fraiieolin, but few large water-birds. 

In the fly-area blood smears were obtained from topi (probable the n i> : 
plentiful game animal), impala. zebra, wart -ling and a hare. On examination 
later, none of these was found to eontain trvpano.-oiue**. 

Conclusions. 

1 lie tsetse-fly area on the Auiala river appears to pre-cut wi r.d pnini- of 
interest : — 

(1) . 1 he speeies of t.setse-lly is tin- western ///>•</, whieh has never 

been recorded previously from the East Africa Protectorate. 

(2) . The altitude, ">,200 ft., is the. highest at whieh any species <>! has 

at present been found to exist permanently. 

(3) . The fly on the upper part of the river, the area under discu-don. is 
apparently confined to the west bank, or otilv occudonallv -nrav- to the ca-t 
bank. 

(4) . Natives with tlieir cattle, sheep and goats have E en living for tnan\ years 

practically in contact witli the fly (I have myself smi large numbers of rattle 
grazing within 400 to 500 yards of belts uf hu>h in which tsetse-tl\ undoubtedly 
exist all the year round), in spile of the fact, that several visiting sportsmen 
have lost mules and trek-oxen as the result of an expedition down the Amain 
river, and that the natives themselves admit that they occasionally lose a few 
cattle from the bites of tsetse-fly ( Endorobo). * 

(5) . There appear to be ^w<» possible explanations • »l the phenomenon id 
natives with their cattle living among f1y~arca> in which at least a percentage of 
the flics arc known to be infected with a trypanosome palhogeiiie to cattle, mules 
and horses : — 

(«) It is possible that the natives in this dbtriei are -o familiar with the 
distribution of the tsetse-fly that they scarcely » vVr expose their 
cattle to infection. The fly certainly appears to be routined to very 
definite and distinct areas and it has been staled that if the natives 
are at times compelled to visit, these area- tor water, ilii- only occurs 
during very dry weather when the fly i- least, numrruw- and active. 
Where the escarpment on the west hank is within about two mile.- of 
the river, the Masai have tlieir villages and cattle kraal- on the top 
of the escarpment, only bringing their cattle down to water. 1 hi% 
however, is above the fly-area. 

(A) It is possible that only a very small percentage of the tsetse-flics pie-ent, 
are infective. This might he accounted lor in two ways. I.itliei 
the reservoir or source of infection is ve*y limited, or owing to 
unfavourable climatic conditions (pos.-ibly the rather high altitude.), 
the flies themselves have very, little power of what Kniiliaud calls 

•[Bonlwud has recorded (Hull. Soc. Path. Kxot.'vi, no. A I4t!i May HdiJj that in die Paris 
Museum there are many specimens of the form <»t (>■ /frl/mlut collected i»y Erouiui on 

tlie volcanos of Kivu, iu the Belgian Congo, ut an altitude of >,U00 to o,.>00 teel. Bd.j 
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'* receptivity that is to say, numbers of tiles may feed upon 
infected animal, while only a very small percentage of them Ijccnnj. 
infective. 

Recommendations. 

The fact that a portion of the lrau*-Amaiu area of the newly extended Ma r 
Reserve is inhabited by tsel>e-Mv does not at present appear to be of unv 
importance or a cause for alarm on account of the natives or their stock, beeaio. 
there are already numbers of Ma-ai who have lived in this area for many vvai- 
without Mtfleriiig any appreciable loss. Consequently no precautionary «.«■ 
protective measures appear either necessary or possible, ft might pcrhap.- hr 
considerate, and to some extent a precaution, to warn the newly arriving Masti 
clearly that tsetse-fly does exist in certain areas and that they must keep their 
cattle away from these places. But this information they will certainly obtain 
from the present inhabitants of the district, and it is unlikely to be received with 
much belief or appreciation when coming from a white man. 

Further, it does not appear advisable, if it. can be avoided, to allow native* 
coming From the lake shores, and possibly suffering from trypanosomiasis in an 
early stage, to visit the area in question until more definite knowledge has been 
obtained about the tsetse-fly (possibly two species) on the Amala river. There 
are apparently only two ways in which this might come about. The nm.-t 
probable way is that owing to a road having been lately opened up from the Amala 
post to Ivisii, the District Officers will employ, as porters, natives from Ki.-ii, 
Ifoina Bay and South Ivaviromlo. among whom it is just possible there might 
he an unsuspected ease of sleeping sickness. If District Officers use such porter- 
For journeys down the Amala river it might lx? worth while avoiding the fly-area 
under discussion so far as possible. 

The other way in which an unsuspected case of sleeping sickness might con- 
ceivably be brought into the fly-area would be among the porters employed by 
shooting parties, of which a few visit, the Amala river annually. It appear- 
difficult, if not impossible, to prevent this, and it must be remembered that then- 
shooting parties with Kavirondo porters have been visiting tin* Amala river fat* 
years. However, sportsmen who get into difficulties with tsetse-fly on the Amsdii 
do so from ignorance and not from any desire to enter a fly-area. Up to the 
present, it lias never been clear where the fly existed on the Amala. II a copy 
of the accompanying map is allowed to be supplied to the agents in Nairobi why 
lit out shooting parties, they will give the necessary warning, with the result that 
this fly-area will he avoided so far as possible by shooting parties and travellers, 
to the advantage of all concerned. 
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THE YELLOW-HEADED COKKKK 1*01! KK t/>//<77/) l 

{SfT(X'/US i l*ft f.X( 7-7 'S'. JoHD.i 

1> Y C. C. (io\vi»i-:v. l>.Sr.. K.K.S.. K.X.S.. 

(w*n'vrunit nt HU’tnoUwityt . t </iiniiu. 

I’ he first time that this booth* proved itselt to be a pe>l of eoilee to .un giva; 
,s ttriit in this country was on native eotVec. ('■■//".' /«-//«7*/. in the l 
District, in 1910. at which time 1 i n to investigate it. Since tin li r~t «*ut- 
l.reak it has been found attaching ( \ i//*«//*/V n on se\eial estate-. Some of the 
csfatos have su lie red serious damage. c-jweially the elder mio whieh are badly 
a fleeted liy the coffee leal-disease. Ibni'lihi rn^lotrir. N\ itlt a -ingle exception, 
I have been able In trace the origin of the outbreak to ph*i- in "hich h-at- 
.lisease was already present and in which. eon-eipicntU . t h«* tree.- "nv the ha«t 
vigorous. 




. iiiivi; caiini ti... i.„n, . 1 ..: (i.n. ' 

ill!' nl.llur Colft'C bolCl'S 1)1 till- I illllll y l>‘» I li* 1 1 n I ' 

Ck.ka.mbyciimi;, subfamily Lami.sak. ^ 

( Xilocrix ) is an Ethiopian gem's well ivpi'csciil . -.1 m '• ‘ )<( ( 

-Kl>t other species : '■»• ‘ ^ ' i -h, oh kwh 

from which, however, D. ran 1,1 1 - , ,,,1,-1 Mrim 

the food-plants of any of the otlmr ut ^ ^ 

according to Morstatt, * n - ,ll> 1 

to coffee. 


Description. breadth. 

The egg is light brown in colour. ■> i >»'"• - - . , .lark 

The larva is ivory-c,, loured ; he,,. I w,; -ned 

brown, with sharp black mamli jk. . «-V • (i t „ :(:i brca.it!. 

on the dorsum, last segment sparsely bn»Hi. . 


4'2 mm. 


■e ■■ l)ci LMtanzeJ, lt' 1 1 . No. b- 
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pupa is dark brown and somewhat larger than the adult. 

The beetle is black, with the exception of the head and the anterior border*] 
the plot borax, which are yellow ; antennae somewhat longer than the body, bu-,i| 
segment yellow, remaining segments black, shading to brown near tips ; elytra 
black, apex brownish black, with rows of punctures ; wings black, protruding 
slightly beyond the elytra ; venter black, basal half covered with silvery hair.' ; 
legs black. Length .54 min. ; female slightly larger than male. 

Life-History. 

The female beetle loosens a bit of the bark on a branch, from four to ,'i\ 
inches from the tip, and lays its eggs under the bark. The eggs arc deposited 
singly. 

The young larva bores into the branch until it reaches the wood on which n 
feeds and continues boring its way to the stem. It then turns downward*, 
forming a large tunnel which often cuts into the cambium. The tunnels in the 
stern continue to the surface of the ground and often extend into the main root, 
being sometimes as much as four feet in length. The larva is very agile, 
ascending or descending in its tunnel with great rapidity. At distances varying 
from two to four or live inches, horizontal tunnels are bored running from the 
vertical tunnel to the outside of the branch or stem. The exits of these tunnels 
are about. 1 *o to '1 mm. in diameter, and an* all on the same side of t lie tree. 
They are made for the purpose of getting rid of the frass (excrement and worn! 
dust). 

When full growth is attained the larva ascends the tunnel for about, half an 
inch and forms a pupal chamber by constructing a' part it ion above and beneath. 
The reason for this ascent is probably to escape the slight moisture which may 
collect at the bottom of the tunnel. As soon as the transformation from the 
pupa to the beetle is completed, the latter eats its way out of the stem. The 
beetle has not been observed to feed cither on the leaves or on the bark. 

As is usual with members of tlii* family, the life-history is a very protracted 
one. My observations lead me to the conclusion that it occupies between tw > 
and three years, and larvae of various sizes can be found throughout the year. 
The pupal stage lasts for from seven to nine weeks, usually from November to 
December. 

Treatment. 

It is an easy matter to locate the trees that are attacked by this borer, as the 
irass can be quickly observed near the base of the trees. The branch through 
which admittance to the stem is gained can usually be detected without difficulty, 
either by the openings yf the horizontal tunnels or by tin; tips of the branchc- 
being black. The hitter, however, is not a sure indication of the presence of the 
grub, as the blackening may also be due to the die-baek ’ fungus. 

If the presence of the grub is detected in the branch before it has reached the 
stem, the obvious and easiest way to g*et rid of the insect is to cutoff the branch ami 
burn it. It is not an easy matter, though, to discover the insect at such an early 
stage. On the other hand, if the presence of the grub is not detected before it 
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t IlO till.* full! 1 1 llU’UMII 

foil successful in cvtTv ra>o. i> t» 


\V I lii •}» i | l;l 


hi 


■ hi 


iVfuninu ii.L >i i n,| 
mjvr! ;i tVw <!r« »j uf rari,.;, |,j. 

carbon tetrachloride into tin- tunnels of tin- Tlii- op.raiiou I,-: ,1 

">n by first sealing up all tin- exits ,,| ,h.. hnn,o,„.,l turn,, I- I,, tin oitl, 

'■lay. ami then cutting ..If the hrain-h through tin- in-cci , nt, I ;!„ 

.1- close to the stent as pn-sihh- ; t hi- w ill exp,...- a laig,- hole tl,,v,uu!i which .i 
few .hops Of tile liquid call hr convenient I t injected, tin In.:, h. it,e ill, „ 
up with wet clay. A bicycle oil-i-an will he l.mn.l t., .iu.«, the ,,| 

injector very satisfactorily. As the t ap.nn- ..t I ,, ,t 1, .-arl...u I .i ~tt 1 1 .)■ i. 1 . e.,, l„„, 

tetrachloride is heavier than air. it sin!,. rapidly to tin- hottom ,,i' tin uun I | 
kills the insect. The former substance i r. /./ and. ,-..u.c,pi, m It , 

the operator should not open tin- mining this liquid while mar a lire or 

when smoking. After the operation is lini-ln-.l it i- a.hisal.l.- t,. I, rush ana. the 
wood dust trot. I near tin 1 base <>l tin, trees. lor t lieu .1 no wood dn.t i~ ('omul on 
the next visit it may be concluded that tin- in-.-.-i is dead. It ...av ..lien he found 

necessary to repeat the operation a s.-.-oud. or .-v.-u a third time, a- tin -t.-m nut 

lie attacked by another borer entering it from another branch alter the lir-t 
injection. Neither of the ab.iv> lipoids ha- any d.-letci i..u- .-fleet m. il.e trees. 

The treatment adopted in (ierman liu-i Africa I'm- />. ,i < M.nsial i. i 

is either to inject tin- trees with an nil. u-uallt paialliu. or to . til into tin- Vertical 

tunnel in the stem of the tree a little h.dow tl.<- la-i lu.i i/onlal I and to -pear 

the insect with wire. Tile lorinei method .- un-.u Ma. -tort . I'...- in ord.-i to ohtaiu 
the required result the body of the in-.-.-i l.a- i" l.e i-otlgv 1 more or lr-s uni. a. 
film of oil and this isuot so east a- ii mat appear. Ida laig-i- l.a- tin dis- 
advantages that it is a tedious operation, ami that ii i- imi adt i-ahle. i-e| i.-.-ia 1 1 v 
ill the case, of two-year-old tr.-.s, to make il.e deep iin-i.-iou tlu.i i. mee. -art. 

Trees attacked by / >. pritn* />■ il allowed u. r.-maiti untreated are either kill.d 
nutrio.it or broken oil’ by the wind on a.-.-nunt of the i-tti-ii-tte 1 iiiiu.-lltiip, 'I l.is 
insect does not appear to attack trees younger lhan two teals old. 
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Rv Hunts i F. Ai m i \. 

(Published by permission of tin Trustee* i tf the Hellish Muslim.) 

The typos of the seven new species «l**-«-i i I»» m I in tin- fnlhmiuu p;»u»* ;nv in the 
British Museum (Natural History i. I he snhjnineil Iim »lmw- ihe emmtne* in 
whieh the species have heeu obtained. 

/MAV;rCV//AM / . 

(irnus ChuymH’S. Mu. 

Chrysops puHiduiu. sp. n. ... ... Angola. 

7M/MA7.V.I/. 

Genus II \i:m a i < >r»» ta. Mu. 

Ffaemutopota hastutu. sp. n. ... ... Sierra Lennc 1 Yotertnrute ; 

( i i »li I ( 'n;i"t (Northern Terri- 
tories) ; N « Tt I ktii N iu‘ ii:i. 

.. huepar. s]>. n. ... ... Reluinit Cnll^u. 

,, maeotosi facies . sp. n. ... (ii rninn K:i>t Alrieri, 

,, int/lnriosa . s|). ii.... ... Southern Rhodesia ; Nurlhern 

R limh s,:i. 

.. eda.r* si), n. ... ... l'U*oi<l;i 1 *mt cetnnt e. 

,, nii/riprn/iis. sp. n. ... I uandn I’rnteetniate. 

/may;oa7/a.i / . 

(inmis CilKYs<»i*s, M ei'j-cn. 

Chrysops pallidula, sp. n. (fis?. 1 )• 

O . — Length (.> specimens) x to !)•;> nmi. : width of he;nl just under d to 
mm. ; width of front at vertex 1"J to mm. ; length »d winu •" mm. 

Medium-sized, brandish species, with >'• ry distinct ire ndorifuin : dorsum of thorax 
li/fht isubeUu-rolo u red. dorsum of abdomen eiuun mon-etdoured , with a trluhsh-yri y 
transverse bund nt bttsr of second s>ynnul, us shown in fiu. 1 -fun-c ruin eh/ 
whitish - or yellow ish-a re tj polU nose, devoid of n shun up tube ride or tubercles; durh 
id n if- murh i n <f s us shown in fi t ££. 1, dart: brown or cltwe-brotrn. shy mu e tony at e and 
paler* rai i'-U m her -cola u red ; leys oehnireoits or tnwuy-orhrureous. tnwhanters. front 
tarsi* Inst two joints of middle and hind tarsi* and tips of front and nnddb vo.rar* 
of all femora and tibiae (narrowly ), as well as extreme bases of nil (dune mid ftps of 
firs I three joints of middle and land tarsi etoveJ>rowu. 

* for Part III, see Bull. Km. Res., V*.l. m. (I>wi*ihIkt, I'.M J). 

f For names ami illustrations of minors. .-/<■ Ridoway. “A Nom.-mlatup ot Color- tor 
Naturalists. ' (Boston : Little. Brown «£ Comjiany. \*»*>. ) 
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slightly narrower above, face broad below, clothed like /»„/- , , 
rasiOCCIplfa/ region with whitish hair ; front above callus yellowish-grey, , 
with clove-brown or blackish hair, hind margin of vertex clothed with whitidi 
hair ; frontal rnih/a shining clove-brown, transversely elongate and extendin'- 
a linos I from eye to eye, its antero-postcrior diameter only about one-fourth ti : . 
length ot its transverse diameter, its upper and lower margins parallel : on uppif 
portion of front a narrow, shining clove-brown, transversely elongate callus 
extends outwards from each posterior ocellus, tapering towards its uno > 
extremity and not. reaching the eve ; a small, shining (dove-brown, median <[».; 



Fig. 1 — Chn/nopfi ftnWthifo. Austen, 9. X (J. 


is also visible in front of and in contact with the anterior ocellus ; proximal 
joint of palpi mouse-grey, e.lotlied with whitish hair, terminal joint dr:d>- 
grey, of moderate size, clothed with silvery-white hair and bluntly pointed 
at distal extremity ; first joint of antennae short and swollen, clothed above 
with dove-brown or blackish and below with whitish hair ; upper surface of 
first joint of antennae usually dull raw-sicnna-eoloured. more or less overspread 
with slate-grey, under surface of first joint buff or cream-buff, but sometimes firs? 
joint entirely slate-coloured above and only narrowly cream-buff below ; second 
joint of antennae short and stout, either entirely slate-coloured or blackish slate- 
coloured, except at extreme base below, or slate-coloured above and buff below, 
hairy covering of second* joint agreeing with that of first joint ; third joint of 
antennae (dove-brown or blackish clove-brown. Tfiora.r : scutellum grey id i 
cinnamon- or greyish fawn-coloured : pleurae and pectus smoke-grey ; thorax 
entirely clothed with whitish hair, which is shorter on dorsum than on pleurae. 
Alnloinrn : dorsal scute of first segment with a median slate-grey spot at ha>e. 
not reaching hind margin and largely concealed by scutellum ; whitish-grey 
transverse band on dorsal sente of second segment deeper towards each lateral 



T A BANINAE. — ’PART IV 


extremity than m centre ; transverse band clothe, 1 will, , ' 
whitish or s\V,wy-\»Me. Vu's, and a ,, m \\ ., Ul i , , »Y\* — A. 

-imiiar hairs nsnaWy move or less dhtim-l'v '»? • V '"' v ' > ' W ' WA \""-h -t 
dorsal sentes of second and .bird 7^ 

minute, approssed. Oohraceo,,, liair. : lateral mar,,,,- ,.f M .„u, llf ti ,„ 

-ccnnd segments clothed w.tl, longer. wbiti-l, hairs tlm-c „r 
fonrth ami httl, segments clothed with o„,-,a„di„^ dark I, row,, h:„r • ac„'r 
greyish-buff, clothed tv, 1 1, mi,,,,,,., oppressed, gh-temnn. erea„,-l,,„l I,,,,. 
" "‘H* ; 11 1,n,ad Innd border, extendi,, - Iron, dark l,ro„„ anieal tleek m dot ,1 
extremity of axillary eell. grey : between this hind border and d,-,al mar.d,, ,d 
transverse band, from marginal l„ third posterior eell. is ;l tnilkt -tripe whirl, 
follows outline of transverse hand. S, ,- a hella-e..|oiiivd. I/, ill, , . 

knobs sepia-colonred or mummy-brown. -talks isab.dla-eoloored |,, Ml i 

coxae cream-buff, middle and hind coxae smoke-gr,y ; tibiae no, ine,a--aie ; all 
coxae, and middle and hind femora except distal extremities clothed nil!, xt hit i-h 
hair, remainder of legs clot lied with blackish hair, hind tibia.- fring.d on outer 
side with fine black hair. 


Angola : type anil four other specimens from L, pi. P„.,iguell:i ,:;im kilomchvs 
inland from Lohito Bay), alt. li.oun feet (collected :m .| j n i ■ i . 1 i,v / . 

Chrysops pallid ulu is evidently allied to < ’. intlatimmis, AiMrn. which i> I , ,,,,,, 1 
ill the Cape of Good Hope Province of the Inion of South Africa. While, 
however, these two species resemble one another in the diape nj the hea.l, 
coloration of the alwlomen, and general pnitcrn of the u ing-ma rhinos. I'hntsops 
pallid u la can Ikj distinguished from ('. in/brticomis hv. int.r aha. ihe lir.-t joint <d 
ihe antennae being less swollen, the dorsum of the tlnnav being p;,|,r and devoid 
Itf conspicuous longitudinal stripes, and by the aphal deck in the wing bring 
narrower, darker, and much more sharplv delined. 


T A DA'S IN A /.. 

Genus 1 1 A l-'M atopo r a, M eigen. 

Haematopota hastata, ?p. n. (dig. 2 ). 

0 Q. — Length, £ (1 ( > >pceim<‘iis) .X\'> to lu rmn.. (II -peoiimn- > S’2,'» to 

lU mm. ; width of head, £ *»*4 to I mm., V 2‘* lo hum. : width <d front of 

Q at vertex just over 1 to 1*2 mm. : length of wing. . * s to *» nun.. , *io lex mm. 

dfediunt-sized, dusky spefies. with dark trim/* marlnd trtlh ><nnjntnnd rosetfrs. 

I u rye and von SpicHOUS antenna* in the v. the thud jot/d I itulndmy trrmnnd annuli 1 
tn this sex briny flattened from side to .shir and cioiseyin ally n-ry broad from abort 
durnt travels (sec fig. 2a), and in both sixes iritb n tlorr-bnuro ( ran s r> r.st hood mi 
Jure immediately brlotr antennae . and frith bint! tibiae niarlod tnlft a sinylr narrtar 
pate band near base 9 thontfh indistinct t reives of n second bund on distal bolt an 
sontet in/es visible. 

Head: light grey pollinoso ; front in Q fairly l>road (slightly wider anteriorly), 
>epia-co loured or mouse-grey except lateral margins and a narrow median stripe 
fanning from vertex to median frontal spot, which P distinet and surrounded by 

In fig. 1 the milky strijK 1 is im-nrreeily shewn as extemliiu/ inn* the fourth juis-u-rior rr*ll. 
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anterior extremity of median stripe ; olove-brown lateral frontal spots in Q rr. t 
spiouotis, in contact with or narrowly separated from eyes ; jowls and had- 
occipital region in both sexes clothed with whitish hair ; clove-brown transv. -r-«- 
hand on face extending from eye to eye, and in rf clothed with brownish hair ; 
pair of small, clove-brown, admedian, elongate spots between and above bases i.« 
antennae present in both sexes ; frontal coUi/s wanting in c?, in Q dark brown • . f 
mummy-brown, not very deep from above downwards but shaped like a transverse 
band extending from eye to eye : eye.** ban? in both sexes, enlarged facets in ' 
for most part very large and coarse ; proximal joint of palpi darkish f n , v 
moiiHC-grey, or isabella-colourcd, clothed in both sexes with whitish hair, 
terminal joint of palpi in cS elongate-ovate, isabella-colonred and clothed with 
long brownish hair sometimes mixed with yellowish or whitish hair, terminal 
joint of palpi in Q drab-grey, occasionally darker on outer side towards distal 
extremity, moderately swollen towards base, am! clothed on outer side with 



minute, oppressed, black hairs, mixed with minute, glistening yellowish hair- : 
aulmnae In c? agreeing in shape with those of Q (see fig. 2a), but about one 
half the size, first joint of antennae in q mummy-brown or dark brown, greyish 
pollinose above and on inside and shining on outer side, clothed above and below 
with long dark brown hair, second joint of antennae in cf mummy-brown or 
cinnamon-coloured : third joint of antennae i ci <_? mummy-brown (terminal 
annuli clove-brown), up|>cr and lower margins of proximal half of expanded 

** Coloured sketches of the eyes of this species in life, made at llorin. Northern Nigeria, hv 
Dr. »J. W. Scott Macfie, W.A.M.8., show that in the £ the upper (large-facetted) portion is pal*- 
fawn-coloured, speckled with a darker tint,«while the lower border, which is composed of sni:il ; 
facets, is darkish purple with two horizontal, greenish metallic bands, the upper of which i- 
simions: in the $ the eye, which, as in other Tahanids, is of the same colour as the sinuli-facetn •? 
lower ho nlor in the £ , hoars four horizontal, greenish metallic, sinuous bands. 
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TA HANINWF.. — PART IV, ., s - 

u, 0 (*« h{T. A.) largo, swoll. n a,„l ,, II, d:„ k ,kuk 

tm.wn, more or less greyish |.olll,„.-e ,,i, inner eK, «heiv 

rlolhcd above ami below with short, .lark I, nut,, hair : ... 
in 0 agreeing in coloration with foregoing though 

exception of its upper and lower angles, which are often notch produce, I : third 
joint of antennae in h- shaped as described in diagnosis abo\ its expanded portion 
clove-brown, the terminal aninili blackish. Thor.tjr : dursnni dark 
coloured, with narrow grey markings as shown in tie •> and 
with minute, ap]trossed, yellowish hairs, which in 
longer fine and erect brownish hair : pleurae nd pectus 

grey, clotheil almost entirely with either brownish or whitish hair, or parth with 
brownish and partly with whitish hair. I/,,/,™,-,, first three or first lour dorsal 
scutes ill O seal-brown, remainder clove-brown, bind borders of second, third and 
fourth segments in o smoke-grey, each expanded in middle line into a forwardly 
directed triangle, which may contract into a narrow median 
margins of fifth and following dorsal centos in . * vellnwidi-g 
fifth and sixth dorsal scutes in each with a pair of elongate *rvv\ spots; 
dorsum in Q clove-brown. with conspicuous grey markings a* shown in fig. 2, 
and with lateral extremities of first four scutes broad I \ <;n*v ; dorsum in ,* 
clothed with dark brown or brownish hair. minified with yellowish hairs on «n*ey 
hind borders of third and following segments. dorsum in , on clovi -brown areas 
clothed with minute, oppressed hairs of similar colour, on grey hind borders 
sparsely clothed with oppressed pale yellowish hairs, and on lateral extremities 
of first three scutes clothed partly with oppressed and partly with outstanding 
hair of same colour; venter in o greyish mummy-brown pmximallv. greyish 
clove-brown distally. clothed with minute, oppressed dark brown hairs, which on 
third and fourth segments and posterior angles of fifth segment are sometimes 
replaced by glistening yellowish hairs, venter in V grey from hose to hind 
margin of second segment, then grey id i elove-hrown. clothed on third segment, 
with minute, oppressed yellowish hairs, and on fourth and following segments 
with minute, oppressed blackish hairs. : sepia-eoloured, with light, mark- 

ings shown in fig. 2 well developed and conspicuous ; apical -iuuoio mark double, 
nr at least showing a trace of a second mark beyond principal one ; slitjinri 
elongate, well developed and conspicuous, dark brown, it- proximal extremity 
pale; quadrate dark blotch below stigma conspicuous, unbroken, and well defined, 
though not always actually darker than remainder ol ground colour ; veins 
mummy-brown or dark brown, anterior transverse vein, extreme base and base of 
fork of third longitudinal vein, fifth longitudinal vein before its bifurcation and 
base of its anterior branch, and distal boundary of diseal <*<*11 darker than veins 
elsewhere. Stpifttmtc : pale isabellu-colonred. i ! al> errs : stalks pale ercuin-bufl, 
knobs dark brown or seal-brown surrounded by a narrow cream-buffi band. : 

Cuxae clothed chieHv with whitish hair, front pair sometimes also with brownish 
hair towards distal extremities, front and middle coxae greyish sepia-coloured, 
hind pair mouse-grev ; femora, tibiae, and tarsi dark brown or dark sepia- 
coloured (front tarsi in both sexes, as also front femora and front tibiae in 


32926 
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Q, clove-brown), tibiae and middle and hind tarsi with pale markings as show,, 
in fig. 2. hind tibiae in > sometimes* with a distinct indication of a second pal. 
band, at least on inner side ; bands on front tibiae, as also sometimes those m, 
hind tibiae in 9, waxen- white, other pale markings (bands on hind tibiae in ' 
and in both sexes bands on middle tibiae, proximal two-thirds or three-fourth- < f 
first joints of middle ami hind tarsi, and bases of second and third joints of middh- 
tarsi) cream-buff : front tibiae in Q slightly swollen beyond pale band; pal,, 
hands on front tibiae clothed with glistening cream-coloured hair, in Q j , a j,. 
hands on hind tibiae and proximal pale hands on middle tibiae clothed uh), 
glistening yellowish hair, similar short hairs sometimes also present on pale hand- 
on middle and hind tibiae in o , otherwise hairy covering of femora, tibiae and 
tarsi in both sexes dark brown. 

Sierra Leone Protectorate; irou> (voast (Northern Terri- 
tories;; Northern Nigeria. Type of and fi para-types (2(3* d\ 4 y ; , 
from Kuhinde. Northern I'erritories, Hold Coast, 22, vii. 1910, “at water-hole” 
(Dr. /’. J. A lirri infer. f V.) : type of 9 from swamp near Salaga. 
Tamale Road, Northern Territories, Cold Const, 17. viii. 1910 (D/. /•’. J . j > 
lierimjer). The. following are the localities and dates of capture of 15 additional 
(examples of this species, which, like the types and para-tv peg, were taken l»\ 
Dr. \ Wringer in the Northern Territories, Cold Coast, in 1910, and wore subse- 
quently presented by him to t lie British Museum (Natural History) ; — KweJo. 
2.T. vii., “water side 1 * (1 < * ) : Konibi, 24. vii., “water side” (4 Q Q) ; Salaga- 
Ivimkwa Road, 29. vii. (29 9 ): yam farms near dampaei (?), 29. vii. (7 
1 9). Sierra Li:<>ni: Protectorate: one Q from “ bush near Manunkon." 
2. vii. 191.'! {Dr, J. //'<W, ll.A.M.S.: — presented to the National Collection 
by the Imperial Bureau of Kiitomology >. Northern Xiukria (llorin 
Province) : 2 o A, • > 99 from llorin, 20. v., lfi. viii. 1912, 1 Q from A foil, 29. 
v. 1912, 1 9 from Ariore, 22. vii. 1912, and 1 Q (precise locality and date of 
capture uncertain) from R. Aunwa, between Morna and Agodi (Dr. J. IV. Sniff 
Mar/it\ IV.A.M'.S.: --presented to the British Museum (Natural History) bv tin 
Imperial Bureau of Kiilomology).* 

In the 9 sex, at any rale, Ilamutfopoftt hast at a appears to show affinity t<> 
//. iterant, \\ alk., t < ► which it displays a distinct resemblance in the width of the 
front, shape and cnlnration of the frontal callus, shape of the antennae, and 
presence of a rjove-hrn am transverse band on the face: in addition to the fore- 
going, further approximation between the two species is seen in the shape and 
size of tin* stigma in the wing, and of the dark blotch below it. fine matopofa 
decani, however, is very different from //. hastata in general appearance, and i> 
readily distinguishable from it by means of a number of characters, including the 
broader shape and pure white colour of the terminal joint of the palpi, the much 
greater development of* the light grey markings on the dorsum of the tlmra* 
(the base of the scutellum in II. decora is conspicuously grey), the decidedly 
paler wings, in which the light markings are milky-white and much fused together 

* The following specimens, also taken m llorin, Northern Nigeria by Dr. Scott Macfie, an- 
ill the possession of the Imperial bureau of Entomology ; I ^,29$ from llorin, 20, 2.‘). v 
ami 28. vii. 1912 : 1 9 from Afou, 29. v. 1912 ; ami 1 and 1 9 from Ariore, 22. vii. 1912. 
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i„ the case of the proximal tin,! distal rosettes, the or, eh ,. r ,..,„. r 1 
pore white colour of the hands on the front an, 1 hind tihi ,e \nd th, 
eonspicuotis fringes nf hair n„ the latter and mi the trout and hind fe.no, a 
,„ r t" "oold appear to he somewhat ...ore d,. tooth allied to U 

I tv. (syn. II A,. stent. wl.ieli it presents' an approximation in 

the shape and coloration of the frontal eallns „f ,|,e . .shape of the ti,-t ,„d of 

the expanded portion of the third joint of the antennae, and of ,|,e dark 

hand on the faee. Apart from all ..the, eharaeters. ho.ve.er the new -peeie- 
a, once he distinguished from //. ritt.,1., the moeh eater depth of the 

terminal annul, of the antennae io //. and t.. the ahsettee of the o.ev 

marking on tile dorsum of the thorax that is eharaete. is, i,. „f //. , 

The most noteworthy dill', .mice, hot worn I , and the 

fnlh.wing species, to whirl, it is perhaps allied re nrarlv tin a, tv of its 

African conveners v«*t described, :irc | w >i n t 1 out below. 


Haematopota harpax. sp. n. 

Q.-— Length {I) specimens ) its to \ J hum. ; width of head r> specimens \ .V 1 i,» 
:;•<> mill.: width of front at vertex ('J >peeinieu*o 1*1' to N min. ; |,.,i L 'tli of wing 
1 2 specimen s) 10 4 to 11 mm. 

Moderately larye. darh-eolooretl s/;rir>. with dark sepiu-e tdoti rut fhoitt.t am! 
n'inys nod dark hroo'n tihdotneu ; /nr, with <> eha -hroirn t ra nsri rst hum! It loir 
• ttdniwtr ; antennae resrinhiini/ those of fort aoinn .%/» ,i, > in sha/t, ‘xeejd that 
distal u nyles of wood Joint art rrrn man eou>pienou\ % /•t imj tilt h protfneetf into a 
i oity . / hnmh-shti ped proeess ; y ft if ntttrhmos t>n do/sinn ol thorax and iiht/onun 
rrsemld mn those of Joreyoiny sjirrirs. hot no than strife on third timf I'oihnrint j 
ahdonnnal seamen is mm/ he mintini/ ; pah ha nils on front fdiitn near iatse ihirlur 
I V MUtt-huff instead of' was en-whitf ) ami narrower than in II. ha.-lata. 

Head: drab-grey pollinosr. fair below clove- brow n transverse hand lighler ; 
front of moderate 1 , and imifonn breadt h. not expanded anteriorly. with a large -epia- 
eolourcd patch between lateral frontal spot*. and another, median and somewhat 
cordate patch of similar colour on vertex, extending J" median frontal -put 
(when rubbed, front, except vertical angle- and a narrow margin next each eye, 
may appear sepia-coloured): median and lateral clove-brown frontal spots 
conspicuous. lateral spots elongate. in contact wit It or na rrowl \ separated from 
eyes; front sparsely clothed with short, dark brown hairs, face and jowls 
clothed with longer hair of same colour, hasioeeipital region clothed with whitish 
hair; clove-brown transverse hand on lace extending Irom eye to eye. clove- 
brown median spot above bases of antennae, and between latter and frontal 
cal lug, distinct ; frontal eallus lnuinm v-br< w n. .-mall, forming- a narrow transverse 
hand incompletely divided in middle line by a triangular pollinose prolongation 
from the front., and with its upper lateral angles rounded oil, so that eallus is 
narrowly separated from eye <>ii eacii side : pul pi dark, proximal joint and base 
“I terminal joint greyish sepia-colonred, remainder of lenninal joint clove-brown 
on outside, terminal joint, elongate, moderately swollen towards base, clothed on 
outer side with short, appressed, blaek hairs, proximal joint and base of terminal 
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joint below clothed with longer brownish hair ; first joint of antennae dark sepi;i- 
coloured, greyish on inner side and on upper surface at base, moderately dui!. 
cylindrical and strongly swollen, with its upper distal angle somewhat prominent 
second joint of antennae mummy-brown, the thumb-shaped processes mentioned 
in diagnosis above clove-brown ; third joint of antennae clove-brown, its shap. 
(including that of the terminal annuli; agreeing with that of third joint «.j 
antennae in foregoing species (see fig. 2//), except that in profile upper margin uj 
expanded portion is more convex in centre ; first joint of antennae clothed with 
short black or dark brown hairs, with longer hairs of same colour above and 
below ; thurnb-like processes of second joint and upper and lower margins <>i 
expanded portion of third joint also bearing short black hairs. Thorax : median 
grey stripe on main portion of dorsum wanting (at least in case of type and para- 
type), but crescentic grey marks on hind border of main portion of dorsum each 
with a forwardly directed extension. Turning towards but not reaching admedian 
grey Heck behind transverse suture ; humeral calli and areas immediately behind 
them, and anterior extremities of admedian stripes light grey : median stripe on 
scutcllurn smoke-grey ; dorsum sparsely clothed with short, yellowish hairs ; 
pleurae and pectus sepia-coloured, clothed with brownish hair (area above front 
coxae drab, clothed with paler hair). Abdomen : hind borders of dorsal scutes 
of second and following segments (sometimes excepting last two) smoke-grey, 
last three dorsal scutes each with a pair of grey admedian spots : dorsum 
except grey hind borders of scutes, which are clothed with pale yellowish hair — 
clothed with appressed dark brown hair ; dorsal scutes of first three segment- 
ouch with a large, smoke-grey patch at each lateral extremity, these patches in 
case of second segment clothed with short, pale .yellowish hairs ? ven’ter dark 
brown, clothed with short, appressed, similarly coloured hair. Wings : pale 
markings cream-buff, coarser, sparser, and less complex than in foregoing species, 
the rosettes, which are well developed, not consisting of more than two or 
portions of two rings in each ease : portion of proximal rosette between diseal 
cell and second longitudinal vein largely coalesced, consisting of two relatively 
coarse, curved, pale marks at base of first submarginal cell, two others at base ol 
first, posterior cell, and two more at distal extremity of first basal cell ; this 
portion of each wing consequently appears paler than in II. hastata : pale mark 
in marginal cell immediately beyond stigma small (at least in type and para-type), 
sharply defined, and separated by a wide interval from further margin of distal 
rosette ; apical sinuous mark well developed, not double ; distal marginal 
angles of posterior cells occupied by pale blotches, which vary in size and 
are sometimes very small and inconspicuous : light markings in anal and 
axillary cells resembling those in II. hastata {see fig. 2) : stigma dark 
brown, elongate, with beneath it a large, quadrate, dark brown blotch, which i- 
darker than remainder tA wing : veins dark brown, infnseated portions as in 
II. hastata. but more pronounced. guantae light drab or isabella-coloured. 
1 1 alt errs : knobs clove-brown, stalks cream-buff. Legs: dark sepia-coloured, dark 
brown, or dove-brown, front tibiae each with a single narrow pale band neat- 
base, middle and hind tibiae each with two pale (buff-coloured) bands, first joint- 
of middle and hind tarsi except tips (distal fourth or distal third) also pale 
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..•rcain-lmtt); pale ban. Is .»■ tibiae clmhv.l .|„, n ; 

„„nt t.bmc- sometimes with an m.licati,.,, ,fuimlv ,„a,k',l |. m 

u,tl. a t™ r], . toning: ochre...,* hams) a -v,,,,,! I 

extremity : hind coxae elmlmil bel.m ni.i, ,, lU . v ,.l|i,.h |l: . |( 
siateil. clothed with short, dark l,r 0 „„ 


ihial alilei i 
id- d 


beyond pale hand, hut neither front 


■ml.. 


from I ihiae -lightl, 

,, bind i ihiae really iiiera-ale 

BelgIAS Cnxuo: type from It. (Vug,, op,,..!,.- 1; ,n illc. 

O’r. A )«& M„.^cy f; a sec I specimen para-l vi.el from 15 

s. x. 1910 (Or../. /ia/iim-rl In the Museedu Coimo 1 5,1..,. |\. nn 
A third 0 of this species, from l.isala. IS. I ,,„ U o. T . , 

i> in the collection of the Mnsbe Xatiomd IHIUtoire Naimvll, . I 
As indicated at the end of the description of the foicoolie,- 
,h, tn karpnx is closely allied to the points of dirt: 

have already been alluded to ahove. Short U 
distill jruishahlu fr.om //. In, In- iis darker 
antennae being less shining, by the distal angles 
being produced into thumb-shaped pr. messes. I 


exeepl a- 
! Illekened 

I. x. I'Un 
K. Congo, 
ii. Uelemni l. 

ii „,n / 1. 


-I" 


coarser, sparser, and less 
hand. 


■oinplex . and In I In hind llhiae ha 


. Il,i ClUilto- 
I 'Hn w llicli 
staled. ffdr mut’ijivt-i tan pax is 
Ht‘i. *»> tin- Hr>t joint ol its 
i the mvi.ihI juitii nf ii* ;« m i tin t* 
tin pale w 1 1 1*4 - 1 1 1 :i rl\ i ii s I »< ' i 1 1 >_T 


fond pale 


Haematopota maculosifacies, sp. n. dig. :i). 

V- — Length (!) specimens) just over 7 to M nun. : width ,,f head g-T.'i to jnsl 
liver 3 mm. : width of front at vertex 1 In just ,i\,r I mm. ; length ol wing (i t 
to 7 mm. 

Small blackish species, with tender, cb>n/fate ont/niaa, ami an tin fact, In bur tin 
latter, a transverse row of four sharply defined. cion r„ spat s. (’rout 
rvlatirely broad, and broader below (boo on rerh x : Joi'sitm <>f tlmmi nti n-lmucn , 
with ijrvy auirkiuys not re rtf e.rteusirc nnr conspicuous : dnrsmn nfiddoiio/i tdachisb 
ilorc-bnnrn (darker than thorax ), with yny marhinys as slonc n in f i :i : iriia/> 
mottsc-yrcy or liyht SCf da -coloured, with clearly d, finnt yah r/an li/a/.-, a > >lo"Co ill 
hg. 3, usual apical sinuous marl, appea run/ as a nearl// s/rab/bt / ra nsrer** hand. 

Head: light grey pollillOHC, front except extreme hit <*r:i I margin- and .1 iiiinnw 
ling surrotmdiug each lateral f rontal spot, darker. M-rti \ v\ i t i 1 ;m nli\ <-Im <i\mi 
hloteli narrowly divided in middle lint* l>y a lint grey <ir nin n ..h- -tripe whirl, 
extends to median frontal spot : all three frontal spot- pre-.-nt. median -pot vm 
small and inconspicuous, lateral frontal spots large, rounded, not in contact with 
eyes ; front above callus sparselv clothed with -hurt, \e]|owi>h hair, ami clothed 
on vertex with dark brown hair ; frontal callus a diming black trau-v< r-i- band 
of moderate depth, extending from eye to eye. it- upper margin usually ri.-ing 
in middle line to a more or less well-marked angle: a single, well developed, 
quadrate, clove-brown spot in middle line, below frontal ealli.- (with lower 
margin of which it is in contact ) and between base.** of antennae ; face, jowls, and 
basioccipital region clothed with glistening* whitish hair ■ in the transmse nor ot 

~ — 1 ■ ■ " 

3 Writing to t!ie author from (JoipiilliatviHi*. on 2tJ. xi. i-'lo. with n-feiein *: to ilu.*. r'|M <-im«:ii. 
Dr. Yale Massey said: “This is the only tin, n,nt,.p-tn met wiili so far. Thu wet season ha* 
now set in, but these flies do nut seem to he here as yet. 
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four clom-ftrotrn spots on the fore,, the spot at each end of the row is in coiitari 
with or only narrowly separated from the eye on that side, while each of th. 
remainin'' spots is directly below one of the antennae ; palpi mouse-grey, cloth. -i 
with glistening pale* yellowish hairs, which on outer side of terminal joint- an- 
interspersed with short black hairs, terminal joint of palpi elongate, moderabb 
swollen towards base and bluntly pointed at distal extremity ; first joint 
antennae (,<w fig da) five-sixths of a millimetre in length, cylindrical and not ;u 
all swollen, isabella-coloured at base and usually darker (mouse-grey or browni-i - 
grey) towards distal extremity, and clothed on outer side and above with minim- 
blackish hairs ; second joint of antennae small, mummy-brown clothed with 
minute blackish hairs and witli neither of its angles noticeably produced ; third 
joint of antennae narrow anil elongate, proximal portion dark brown (usualh 



mummy-brown at base), terminal annuli clove-brown, total length of third joint, 
including terminal annuli, from one-fourth to one-half greater than that of first 
two joints taken together. Thorax : dorsum with a narrow, grey, median longi- 
tudinal stripe (sometimes obliterated in centre) extending from front margin t" 
praeseutellar groove : on each side of middle line a slightly broader grey longi- 
tudinal stripe extends from front margin of dorsum nearly to inner extremity <d 
lateral portion of transverse suture, where it terminates; hind margin of main 
portion of dorsum with the usual grey crescentic marks, and inner extremities nl 
lateral portions of transverse suture each ending in a grey, deltoid spot : in 
addition to grey markings just described, the humeral ealli, lateral borders "I 
main portion of dorsum, and hind border of scutelliun are grey, and behind 
transverse suture is a gre\ longitudinal stripe on each side, extending from suture 
nearly to outer extremity of corresponding crescentic mark ; dorsum sparsely 
clothed with minute, appressed, glistening Naples-yellow hairs : pleurae and pecim 
light grey, clothed with whitish hair. Abdomen: lateral borders and him I 
margins of tergites of all segments grey, anterior margin of tergitc of second 
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segment also more or loss grey. fergite* of fourth „,r third. a,,! 

-turnout* each with a pair of givx . adim dian - h u> , -ometinn - dirth-idt ,i, 
i inrush), grey hind mar-in of tergite «.f -eeund -mgnmnt , t! , 1(i . , . .[ n 

middle line into a forwardly directed triangle. third o r lounli i , , 
inclusive usually each with a -rev median longitudinal -trip, ,. r mmv ... !,... 
distinct vestige thereof: clow-brown area .,f dm-imi eh.’ii.d udl, ; ; , 

appressed hairs of similar colour. -n \ hiieral h..rdrr- ai d p, V \,. r . ,,, 

dorsal scutes clothed with glistening whitish hair; wnio -it «.kt , : u\. hind 
mar-fins of ventral scutes of second and following m* |., ,r. vuiial mi, 

of last segment and also an ill-defined ana in e.mr. x.-nud ut , - ,»> 
timate and antepemdlimatc segments <«-\ci-pt hind mar-in in . aeh a^n d.nl. i 
l mnu*c-grey or brownish grey), at least when \hwrd I nmi e.-rl:hn an-h - : V, 1,1.1. 
except last segment, clothed with minute, a ppre--. d. s . I!. .« idi-w Jdi.- han«, 
ventral scute of last segment clothed with mv. i l.hmkidi hair. ft in,!- all t ! , s . , • 
rosettes well defined, not compound, their distal margin- mualh broken up into 
dots ; stiff nut dark mimim\ -hmwn. moderate!) elongate. -haiph d. lim d and 
much darker than ground colour of wing, w it h u>. ipudrate dai k i-h-ieh it. 

proximal extremity of stigma pah*: i ran-\ et-e hand at apex <d u im- mmi d 
in diagnosis above) very eonspirmm- : po-terior n ib. eve, pi foinih. . aeh with a 
large pale blotch occupying distal marginal angle, mm -ponding blotch m fourth 
posterior cell wanting or much smaller: vein- uuiinmt -Imm n. ihe u-ual h.ral 
bifurcations not very noticeable. S^mtunf euloiirh-s. Hui: ■ r> s ; -lalk eia am- 
Coloured, darker (usunil\ more « >r le>s >eal-browm al 1-a-e. knoh- ei eain-liull, 
seal-brown at extreme base above and below. /.••/•>: coxae gi- *v . <-int ln-d with 
whitish hair, front coxae oft **I1 dove-brown except pmxiininal hall «.r two 1 1 » i id - 
of anterior surfaee. sitmI with some minute Mack hair.- in 1mm near di-tal i*\- 
t remit)* ; femora clove-brown, more oi les- giv\i-h j »« il I i r i< *-« . eh-ih.d partly with 
minute black hairs a n<l partly with vellowi-li orwhiii-h hair: 'rout id. -a- eh.v.- 
browtt or blackish clove-brown, di-linelb iinra-ai. he\uml proximal third, 
middle and hind tibiae dark brown, hind pair -on.rwhai l hn-keni d. ti.-ni td.ia. 
with a single narrow 7 , ereani-o< don red band jw-t bexnnd ha-e. middle and hind 
tibiae each with two cream or ercaiii-biill-eolonrod band- a- •h"«n m tig. ■*. nl.iae 
except pale bands clothed with short blackish or daik brown hair, pah tilnal 
hands clothed with minute, glistening, ercam-roh.nred hair-, winch "n loud ulnae 
aft: llSUallv also pl'CSdlt to -omc extent on interspace I .el Ween hand-, tionl lilaa. 
often with a few similar hairs on outer .-id- mid'»a\ b. tu. en pah- band and di-ial 
extremitv : front tarsi black, middle and bind tar-i eh.v e-l.r«.ui», pn*\m a] three, 
fourths or two-thirds of first joint of middle and loud iar-i cm an.-e., loured, 
second and third joints of hind tarsi somet ime- narrow l\ cream-bull at . in m. 


base. 

German Hast Akkra: South l -agnrn. Tl. xii. 1 < *I |,(> - h A™*-#-,. I 
and six para-types presented to tin* Naiional i olleeimn b\ tin- hup i m I>m 
of Entomology (two other para-t \ p«>. collerti <1 h\ Mi. S. .1. A.ur'*ai tic* 
time and place as the other specimens, remam m tin* pn.--e-.-n n < f the l.m. an 
At first sight itaniuiiojiotn iniiriil»sifu< ns presents a c« rlain re-emblaiiri* 
11. amenta, Austen, and II. amth-h*. Austen \ Unit. hnK H' .. m ; par i 
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December 1912, p. 414, ffg. 4), Hie latter of which also occurs in German Ka> 
Africa and in the same locality as the species just described. Apart from ;( j; 
other points of difference, however, I l ne mat o pot a m a atlas i fa cits can at once i„. 
distinguished from the two species mentioned owing to the slender and elongat. 
shape of its antennae. 

Haeraatopota ingluviosa, >p. n. (tig. 4). 

Q. — Length (12 specimens) 9*6 to 12 mm. : width of head to 4 mm. : widil, 
of front at vertex 0*8 to just over 1 mm. : length of wing 8 to 9*6 mm. 

Medium-sized to fairly tarry, dark sepia-colon red t dark brntrn or mummy-broicn, 
bulky -bod ied spec i es , with .short antennae, a pair o f sharply defined ami conspicuous 
yrey spots on dorsal surface, of each abdominal seyment , ns shown in fig. 4. and puirdi 
U'itnjs in which the stiymo is usually conspicuous. 



Head: front narrow and of nearly uniform width, mouse-grey or brownish iu 
small area on each side of vertex and a narrow ring surrounding each lateral 
frontal spot yellowish-grey or light, grey) : usual darker patch on vertex, divided 
in middle line by a narrow grey stripe running to median frontal spot, sometimes 
distinguishable ; median frontal spot present but often inconspicuous, lateral frontal 
spots in contact with eyes: £ro»t on each side immediately above callus and on vertical 
angles clothed with minute yellowish hairs, elsewhere clothed with minute dark 
brown hairs : frontal callus raw-umber-eoloured, often darker in centre, moderately 
deep from above downwards, extending 1 irom eye to eye, its lower edge straight, it- 
upper angles rounded off', aud its upjfor margin sometimes rising to an angle in 
middle line : a small, clove-brown, partially bifid, median spot below frontal calhe 
(with lower edge of which it is iu contact) and above bases of antennae ; face. 
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umiimiN - 
It' hi . t r:iii">vi*r*‘<‘l 
I "III *t‘l la-c« ill >u iv« 1 . pi 


> h;t 
■ lur 
< I :i 1 


jowls, and basioccipital region light g,vx |ltlt |i ,.|„,l,cd 

part of face on each side usually will, :l „ i|]-dcliuc,l 
;t lit ctiiia and eye, and lo\v«*i* timvii with a -hi 
coloured spot resting un eye ; p„lpi li^l , x 

'«* 0f d i St , al and below cloTlled whh'w'hi,i-h hang mm: ,, 0 !' 

surface of distal joint clothed with black hairs : , ;| 

as shown ... fig. 4a. first two joints rt, hcr-cl., .. r „|. ,.|.. I h...| « i,h hi-, -i 

hairs, thtrd joint mummy-!., own. expanded portion oeca-i»„a)B yah, ,, ,w uinhV 

coloured), first jomt somewhat swollen. 7V„. ; dor with ,. IVV k 

shown in fig. 4, and sparsely elothed with mmnte. appr.— , d. , ,.||, 

pleurae and peetus snmke-grey. eh.thed with whitish hair. 

sometimes with a eimiamnn-nifo.is tinge. > sou. enl..,u 

than dorsum of thorax: grey dorsal markings as -l.owu in fig. -p,.,- , i|M 

tour segments rounded, those on remainder „r at least h,-i ' , wo 

elongate; dorsum elothed on sides with whitish hair, and on dark p, union ,,f 

surface with minute, ap pressed, dark brown hairs : xenter givx i-|, poll; 

portion of last two segments darker), el,, tiled I'm- pan will, nmmie. appres-.d. 

yellowish hairs, hind margins of all ventral sente- except first and la-t |, s- 

rream-buff, hail- on last segment and m, dark area on pemdtim .t, segment dark 
brown, Hiiti/s ; drah-eoloured. with light markings a- shown in tig. I ; 
dark mummy-brown (occasionally lighter hrown t. with no ip.ad.ali' dark hlotel, 

below it, proximal extremity of Stigma pale : veins for I pan dark mmmin- 

hrowii, local infnseations inconspicuous. .')««»* wax. n-gn \ i-h. their hurde'rs 
e ream-coloured. Jlnlicre* : stalks cream-coloured, scul-hrowiii-li* at l„,se. knohs 
seal-brown, outer margins ereri.n-h, ill' or eream-eoloure.l. coxae elo, lied 

with whitish hair, front pair, drab-gr. ,. middle and hind pair- grr\ ; femora 
greyish-cinnamon or greyish I'awn-eolmuvd. pollinose, elo.hed forme-, par. with 
yellowish or whitish hair. Imt w ith hla.-k hairs at distal ext, emit ic.« at lea-1 m, inner 
side, front femora often largely dark hrown on anterior -urfaee : tihiae marked a- 
-howu in tig. 4, front tibiae clove-brown. somewha. lllorns^alc , hero, id proximal 
third, seal-brown at extreme base, beyond whirl. Is a fairly broad rival, , -hull' hand 
clothed with minute, appressed, glistening cream-coloured lutir- : middle and hind 
tibiae dark brown, each bearing two narrower eream-biitl' band- and with lln ir 
extreme bases also pale ; front tarsi clow-brow n : middle and hind tarsi dark 
hrown, first joint of each, except distal extremilv. and three billowing joint- ol 
hind tarsi at extreme base cream-bid!’. 

Southern Rhodesia : Northern (Noki ii - Western i Uiioih sia. 
Type and nine para-types from Ml. Chirinda. Mels.-tter Iti-triet. So., them 
Rhodesia, alt. 3,800 ft., 11- 1.1. \. 11)11. and to additional specimens from 

Chirinda Forest, 60 miles south of Mels, -tier. alt. .'I.Soo ft., I. Iltolt if. /-. ,1/. 
Swynnertutt : — presented to the llritisl, Museum i Natural llt.-loryl by the 
imperial Bureau of Fntoinology ). Noimtiekn Kiioiiiisia : one -perimen Iron, 
Chilanga, North-Western Rhodesia. alt. 44)40 It., . 1 . \. 11)11 ' 1! ( ’. It : 

presented to the British Museum ( Natural History) by the Imperial Bure if 

Entomology). 

llaematopota i htj Inrio&t. belongs to a group of species whirl, includes among 
others, 11, sanyuinarw, Austen (Northern Rhodesia), It. tdax , sp. n. I Uganda, — 
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see below), and a fourth species, at present undescribed, of which specimen* hav«- 
been received fiom the Fast Africa Proctectorate by the British Museum (Natural 
History; and the Imperial Bureau of Fntoinology.* From Ilaematopata sanqm.i. 
aria the species just described is distinguishable, at least in the female sex, },\ 
reason of its larger >ize and generally darker coloration, and further bv the thiol 
joint of its antennae being brown instead of tawny-ochraeeous, by the distal portion 
of its seutellum not being oehraccous-buif and by the stigma being much darker. 
From the female of J faematnpota tdax that of //. iuylnriosa may be distinguish) *1 
owing to its paler frontal callus, and to the much less elongate shape of tin 
expanded portion of the third joint of its antennae. The wmlcscribod Huemato/mtn 
from the Fast Africa Protectorate* mentioned above is close Iv allied to //. inyhich *.sw. 
to which, in the female sex at any rate, it presents a deceptive resemblance, agreeing 
with it in size and general appearance. The Fast African species is however 
distinguishable from that described above owing to the first and third joints of iw 
antennae being somewhat more elongate, to the pale markings of the wings bein': 
(css distinct, and to the distal portion of the front tibiae being slightly hs> 
thickened and nut so dark, ij\ s brown instead of clove-brown. 

Haematopota edax, sp. n. 

Length (b specimens) 9*1 in in*.} mm. : width of head A to A m 4 mm. ; 
width of front at vertex to 1 mm. : length of wing 8*2 to 9 mm. 

In (Jeneral appearance closely resembling / smaller am! / infer specimens of fort - 
(joint/ species, fru! d istiny uishable oiriny In (/renter ten nth of antennae, due to man 
c/on(/afe and tape run/ shape of e.i ponded portion of third joint (as rie iced from 
side).- — Front narrow and of nearly uniform width ( usually appearing/ narrower 
than in f'oret/oim/ s/ieeies). frontal callus dark hroicn : dorsum of thorax se pot- 
coloured . with yrey or yellowish-// rey markiuys as in foreyoiny species : a/nloinni 
l a fieri ny to distal extremity . dorsum mummy-brown with yellowisft-yr/y untrkinys 
exactly like the yrey abdominal inorl'inys m foreyoiny species (see fig. 4 ) : n'iny > 
Ht/hi sepia -colon red , stiynia. dark brown , clont/atc and distinct : front tibiae elore - 
brown, with a sintfle pale band as in foreyoiny species. 

Head: front sepia-coloured, lateral margins and expansions Irom them sur- 
rounding lateral frontal spots yellowish grew usual dark patch on vertex also 
often triangular in outline owing to a yollowish-gre\ border, the two sides <4 
which nm inwards and forwards till they meet in front of median frontal spot, 
while patch itself is divided by a narrow grey median stripe : median frontal 
spot usually indistinguishable, lateral frontal spots small, in contact with eyo : 
front clothed on sepia-coloured area with minute black or dark brown hairs, and 
on yellowish-grey area between each lateral frontal spot and callus clothed with 
palc-vellowisk hairs : frontal callus extending from eye to eye. moderately deep 
and shaped as in foregoing species ; median clove-brown spot below callus, small 
but distinct, usually almost divided into two by a triangular indentation in it- 

* Also belonging to this group arc Uto-matopvta (Pnrkaenuito/iohi) cntjnatu y (Jriinb., and a new 
species found, like the latter, in tacrmuu Fast Africa : both of these, however, are at once dis- 
tinguishable from the species mentioned above owing to the presence of a second pale band on the 
front tibiae. 
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lower margin; fa jowls. ami hu<incripital region yollowi p >llinn-. . 
fairlv thieklv clothed with pale-vrllowisli hair, region bet mci'ii antenna ami » - > * - 
on each side sometimes minutely speckled with mummy-brown : / u.y\‘ li-du 

huhella-eoloiired. outer surface of terminal joint toward- di-tal r^irt imn 
sometimes with a darker tin >_?«.■. proximal joint and ha-c «*i terminal joint below 
.•lothed with pale yellowish hair, outer surface of terminal joint ehuht l unit 
minute black hairs ; first two joints o:' unt> un-h a- in foregoing specie-. e\e* pi 
that, first joint is perhaps -lightly less swollen, third jmiil imnuun-lirown .»r 
sepia-coloured (expanded portion sometimes paler at ha-r and terminal aniiiilu- 
often dark brown or clove-brown), expanded portion of third joint \ iewed Irom 
side cunoate. being deep just beyond ba.-e and thence lupenug ur: duallx to distal 
extremity. Thoms : dorsum sparsely clothed with mi nut « . approved. \ell..wi-h 
hairs, swelling on each side between bifurcations of transverse miiiiiv elothed. 
except above, with outstanding dark brown or blackish hair : pleurae and peetu- 
stnoke-grev, clothed with yellow ish-u liite hair. . f hdoiou : miimin\ -brow n area 
of dorsum clothed with short, appressvd hair «d same colour: \ enter, e\c.j.t 
lust two segments, light drab-grey pollinosc. ventral scutes of la-i t««* m^iiiciiI* 
-moke-grey, hind margins of ventral scutes <d all segment- except la-t < 
huff, ventral scutes of second to fourth segments inclusive eln* 1 
appi eased, yellowish hairs, ventral scutes of penultimate an. 
segments clothed with longer and more creel dark brown hair, 
closely with those of foregoing species as regard- holli enl.ua' 

[(•/'. fig. 4); pale loop in marginal cell beyond -tigma small or 
-pot, apical sinuous mark indistinct or obsolete m middle ..I -» 
cell, Otherwise distinct. Sguamnr light drab. Ilo/tm, : -talk- crc:uu-c> 
seal-brownish at base, knobs sral-hrown. with a na mover or broader or. 
outer edge, Lri/s : as in I ongoing specie-. 

ITfiAXDA I’ll. »T KfToK A TF. ; presented l«» ll'e^ linti-li m - 1 

History) by Surgi-on-l buonil Sir Davi.l Ur C.li.. l-.li.S.. 

For notes on the affinities ol //oniniloffto ulus releirnc« " * 1 ' ' 

the concluding paragraph of the description ol tin* hu« going d" * " • 


no- 
th miunti'. 

antepeuiiliimale 
It i/n/.v ; ;ig I eellltJ 
nil ami markings 
veil reduced |o a 
t ml -ubma rgmal 


•i ;i lu-1 mil 
l Nat oral 
made In 


Haematopota nigripennis, sp. n. i *>w- 


■arlv 


Q. Lc-iin-tli (4 spri-.ii. urns) 40-7.-. to 1-4 Mil"-: "i'ltli 1 

r:> mm.: wi.ltl, of fro.,1 at vrr.ox W ^ ^ ",""'.1 aa.l 

Mnliaal-shed ta aau/eralely la rye. ht.uk a, hi"' I'. 



joint is elo/uftitc and nttmimti . It no/* n . . <• - y . 

sharply Je/ned a.i/h-wldle aad la, hi ,,r.y u.arbays respeehn ■ //. ass ■ - '/ . 

d,J,L of ala, aa.cn Malay Mark t.firs, /-■« ‘ t . 

i 1 1 r l.lnrlt h hi tif amt ot,ooo owl tuna tor* t 

each, segment cinereous or </mj : let/* n » ./ ,• 

irith milk-white <>r eream-mlaared hands. as slaara ,a fig. ... 

\ - ,,:l; :</■. - 

liglit grey markings along 1 " ‘ ,• Irontal spot. 

- - 
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frontal spots very large and conspicuous, in contact with eves and also extendm- 
downwards till they meet frontal callus: lateral frontal spots and clovc-hnmn 
area of front elothed with short, erect, elovc-hrown hair, a few whitish hair- m, 
each side on grey spot between frontal callus and lateral frontal spot ; fruitful 
callus a shining black transverse ha ml of moderate depth, extending from eye u, 
eye and protuberant on each side of middle line. ; a fairly large, dull black, 
median spot, narrowly divided in middle line, in contact with lower margin <,f 
callus and between it and bases of antennae ; face, jowls, and basioccipital rcgii.h 
light grey pul li nose, clothed with whitish hair, upper part of face on each side 
with a dark-brown-haired, transversely elongate, clove-brown spot between e\« 



and antennae, and a little lower down a similar but smaller spot resting on inner 
margin of eye : palpi {see tig. ;3a ) grey, proximal joint and proximal lull I "i 
two-thirds of lower border of terminal joint, elothed with whitish hair, 
remainder of outer surface of terminal joint clothed with minute black haii>. 
sometimes intermixed with minute whitish hairs : first joint of antennae {see fig. <> 
and fig. <>a) shining black, thinly greyish pollinose, elongate and strongly swollen, 
roughly elliptical in outline when viewed from above, but when viewed from the 
side its upper margin, as seen in tig. oa. exhibits two depressions, one in centre, 
the other close to distal extremity : second and third joints of antennae clove- 
brown (terminal annuli of third joint black), shaped as shown in fig. 5 and fig. on : 
first and second joints of antennae ’clothed with short black hair, proximal 
two-thirds of lower inner margin of first joint clothed with long whitish hair. 
Thorax: narrow, median, longitudinal stripe on dorsum drab-grey, usually 
becoming obsolete (in pinned specimens at any rate) about level of large light 
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transverse suture ; swelling „c, -up, ing nla, .1, 

r hC "? " tra, , ,SVC ^° *" tur * '''*b-grey. clothed ,,,1, nudum .U 
h;,n-. mixed with glwtenmg whitish hair along p„.,erior 
area of dorsum sparse! v clothed with I, 

ciilli and grey mark on each side al - 1 >■ ... ' 1 


ll:, tr "I same eohmr as ground, 
of wing eh.lh. il aid, whit 

pleurae and pectus light grey, clothed with whitish h 
extremities of dorsal scutes «,f first two segments g, v , 
clothed with short, appressed. elove-hrow u hair, lat.-ni 
scutes of first five segments clothed with whitish hair : 
pollinose (last segment, except its hind holder. l.la.-U and 
coarse, erect, black hair), ventral scutes ,,f s,.,.nnil t.. sixtl 
rueh with a large?. ilark-luitml, mc li. 


i:nr. /At/,. 

• lark :ir<- 
t'Mivimli 


-lain r 
iiail ; 

■ lateral 
1 dorsum 

of dorsal 


li: 


Vent. 

1 't hod as usual with 
•cguirnt- i 1 1 .* ll t s i r,. 

, ‘ :l " blotch resting on ha-e hut not omte 

reaching hind margin, grey area of .enter clothed with short, appro I whiti-l, 

lutir. l!V«//s.- light markings, as shown tig. much reduced hut .m th. lc. 
reeognisable as remains of usual three rosettes : apical sinuous mark disappear,,,.' 

in second submarginal cell, near anterior I, ranch of third I, ,,i„'~ 

dove-brown, elongate, dark Motel, Mow it not darker than re r .d 

dark area of wing. »/unmrie dusky , their horde, -s elove-hrow,,. eivam- 

r.ilonred, knobs with a clove-brown or dark soal-brown patch al l.a-c ah„v ,• and 
helow, leaving outer I (order as well a, distal oxttvmit, cr.atim ..|,mr. ,1. ■ 

coxae grey, clothed with whitish hair, distal extremities ,d f r ,,„t pair do,,/ 
brown or greyish clove-brown, elothed. at lca-t in front, with Ida. ki-l, hair : 
front femora greyish polliim-e on posterior and inferior -tu fa, a s. middle and Inn, I 
femnrn greyish pollinose except distal extremities (median portion „f 
area of middle femora sometimes grey i.-h fa uu-, a, loured i. all femora clothe, I with 
whitish hair on greyish area and with Mark hair chew here, distal extremities ,,f 
hind femora distinctly fringe, I will, Mack hair helow: front tibiae shghll, 
thickened beyond middle, front and hind tibiae each with a -ingle, fairly deep, 
ir.ilk-white band just beyond base, middle tihia,- each with two hands, milk-white 
tihial hands clothed with glistening whitish hair, tibiae clothed elsewhere with 
black hair (him l tibia- on anterior surface midway I, etwee,, hand and .list:, I 
extremity also with a few glistening whitish liair.-i. hind til.iae on out, r surface 
with a fairly long and dense fringe of black hair, eomm. ii, dug on .If-ial third 
of milk-white band, where it is at its longe-t. and hemming gradual!, shorter 
until it reaches the tip: first joint of middle and hind tarsi with a cream- 
coloured, black-haired band occupying proximal hall. 

Uganda UrotectoUatk : tvpe and twa, para-tvpes Iron, l.ake t ieorge, - in 
forest, 20, ii, 1910 (Dr. ('. }l. Mttrrhall) : a third para-tvpe from Kntehhe. 
22. viii. 1912 ( ( '. (loirdciD- presented to the National t died inn hv the 
imperial Bureau of Entomology. 

1 his striking species is chisel v allied to //,,/, e, uu ,m/dVA. ( i riinh. ( Xim/ittfi <rf,,r 
.l/i;r/t/er, xxx., no. 11/12. drd did, 19, Hi. |i. ills. tigs. ID and III. which 
is known to occur in derma,, Hast Africa, the Nya-eland I’roteetnrate. and 
Southern Rhodesia. In tin* shape of the aupumae. as indeed m all other cephalic 
characters, as well as in all those exhibited by the legs, the two -p.-cies are it, 
absolute agreement, driinborg’s species can. however, at once he distinguished 
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from that described above owing to conspicuous differences in the marking of ft:, 
thorax, abdomen, and wings. In Ifolcoreria uobilis , which is often considera! 
larger than tlie specimens of’ Ilasmatopota n it/ ripen nis at present available 
comparison, the markings of the dorsum of the thorax, instead of agreeing wjrj; 
those shown in fig. 5, consist simply of two continuous and converging light gn-i 
longitudinal stripes, which run without a break from the front margin to tij. 
prae.s literal furrow : in //. uobilis, too, the dorsum of the black abdomen i- 
entirely devoid of grey transverse bands, but is uniformly covered with a thin 
grevish bloom, beneath which a trace of paired grey spots is sometimes visit.].- 
when the abdomen is viewed at a low angle from behind ; and lastly, in the same 
species the elovc-brown wings are entirely unieolorous. with the exception of n 
milk-white transverse hand just before tin* tip. There are no structural 
differences to separate ffo/rorrritt. ( iriinh. (loc. cit., p. 3.)7, founded for If. /mbit,, t 
(iriinb. I, from l hunnntopotu. Mg., and, remarkable though it be that there should 
exist, a Hunoutopotu without the well-known characteristic wing markings, tin 
discovery of the species described above renders it impossible any longer to 
maintain the generic distinctness of / lohocenu* so that I lolvocena uobilis , (iriinh., 
must henceforth be assigned to Unrmafopota , and the genus Ilolcoocria must be 
a hoiislicd. 



NOTB8 ON SC’ A LK-1 XSKC'TS iCiK'CI DA Fi. I’AK! II. 

Hy n. N Kws n- \n. I'.II S.. \< . 

Tit •' JJr< rjhhtl Sffnh>l of' Trvfim- M, ,i‘irin < . 

This paper deals with a number <d l‘mvi<h which have* been forward. <1 
through the Imperial Bureau of Kiitoinnlngv from tin- I < »ll. count rii** : 1 hr 
Dutch West Indie?, Barbados, British (iuiatia. /au/.iliar. I Manila, N\a>a!:»hd, 
ami Nigeria. Five species ar<* herein descrih.d a* mw to M-ieneo, the ••tlioi's, 
feu* the most, part, are well-known pc<ts a lice ting cull i\ aiol planle. in \armu- 
parts of the world. 


Icerya maxima, sp. n. 

h'nntlle mlull (i\£. \ ). -Dorsum covert d with <tri»tcd lamellar nt white wa\; 
those in front relatively small and irregiilarK ei»iudi«»idal in diapc : nwdian i< w 
much the smallest ; suhmedian row \rry hroad, curved outward*:, and wry ihm ; 
marginal series of great length. ribbon-like and <*url**d. ( >\ i-ac hirmed beneath 

the abdomen by a complete' ‘pellicle of rlorlv-Mfrd *ecivii..„ whirl, i- attarlnd 
in the sides of hodv only, thus a narrow spare i< formed between the* prlln lr 



Fir. 1.- fre-rip* V wvs* .. n:U. 

•m.l till- n Ul<>m«n fur tin- re'-epti tin- »v;i. A in . iin:i«- ' hg- 1,1 J 1 M '""" 

w U the am. the mil are the »H «'«■ - : ; i/1 ' • 

;l ,Vw of those on the Ml. ... the llth. ..a-h.s.ve. .....eh l""ge "» r ; 

Spinnerets (fig. */.) very almnd.nt .... lh- dorsal -J J- ' * * “ 

venter. Legs normal and very ston. ^ ‘ ^ 

ami very strongly <h, mused. K.>st...... 1 ^ ^ „ r wll( .„ , );ir ,| v <>r 

down which the loop of the filaments p..» •- ( • ) 1 

wholly retracted. Marginal hairs rrhitnc , The 

. Lenath, exclusive of marg.nal appendages, IK 21 mm., 
longest marginal appendage may measure as much as ...» ■ 
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Laron : Antennae (fig. 2c) of 0 segments, the 4 tli to 6th with exceedingly 
long hairs, the longest being about twice the length of the antenna ; so far 
one can ascertain, there are at least 6 of these long hairs on the terminal 
segment, and 3 on the 4-th and dth respectively. Marginal hairs on tin* 
abdomen of similar length to those on the antennae, hut stouter, and there ar«* 
about twenty on either side ; the exact number must, however, remain in doubt, 
as the specimens have not restored at all well in the process of mounting fur 
examination. 



’/ a 


Fig. Iceryo wurimn, Xewst. : a t antenna of 9 : h, spinneret of 9 : r, antenna of larva. 

Gold (-oast : Ivwanyako, Winneha district., 16. xi. 13, on Ficus sp. (JP. //. 
Patterson'). 

This is much the largest species of Iccrya known to me, and apart from it' 
great size is distinguishable, by the. enormous length of the thin ribbon-like 
waxen appendages to the. margin of the body. 

The larva, though it resembles that of Iccrya lonyiset c.sc, Newst., is dis- 
tinguished by the larger number of long hairs on both the abdomen and antennae. 

Icerya seychellarum (Westwood). 

iro.vxn v : Kntebbe, 24. vi. 12. on Monodora nn/rislicu ( C. C. (Inn Icy 
N vasa l and : Mhmje. 22. iii. 13 (.V. . Xeavc). 

This rather pretty little insert seems to he widely distributed, having been 
recorded from the Seychelles Island*;, Madagascar, Mauritius, Madeira, China 
Formosa and New Zealand. Signonjt’s examples were found on sugar-cane, hut 
it is apparently a somewhat general feeder, attacking such other plants as guavu. 
palms, rose, citrus, Artorarpns intcyri folia, etc. 
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;u»;v 

Icerya *p. 

Uganda : Entebbe, 2u. viii. 12. <m orange (T. <\ f,V?/v/, no. 

,\11 the leaves submit toil were heavily infested with voting lemalr-. h i- j u - 1 
possible that this insect may pm ve to be Dniurlas' lerrw i(h i%r,t<i \ natal «>r>. 

I ,|| t it will be necessary to secure old adult- in order dial a eonvet -prcitic 
doteniiination may be «;iven. Dou^la- unlortunaiel y did not de-crib,- the 
immature females and 1 know of no receni account of tin- \mnu:rr vi ;1 a,s ,<[ ihi- 
insect in the literature of the Cocci i>\t:. 

Aspidoproctus giganteus, s p . ». 

h'fUHilv arhtlf, when perfect, cniupleteh covered "ilh :i tbiu. compart coatino 
,,l‘ duskv «rev secretion: the seercliunarv matter i>, hnwcwr. I r««|u< m 1 \ worn 
; i wav, either partly or entirely so. revealing the dark ra-Uamou- chuin bcncatb. 
Dorsum with a large, double, mannnironn projection, which arise- at tin* junction 
of the abdomen with the thorax : abdominal area with :i .-iibmnroinal -eric- oi 
tubercular projections, often but faintly indicated : margin with -bolt, bmad and 
oltmi bilid waxen appendages. Antennae t lig. •’»</», o rv diort. -tool, •wine 




Vi.,. uHr^s, Newst., 9 : ... ; ' l: " w 

S-lamls: mrsal oompni : nivalur I. -1 111 

approximate! v of the same length as the tibia -f tlo- l-'erior hr. «.«l 

, , M, scoots, of which the terminal one is nearH three * " 

. . , . 1 . | ml ,i lil-,, ■ fill the segment:* Witt! nm Man.-. 

S,h ; .Jlh-Hth elusive. ->>• V' , f L ehiw half the lentf I. ..f the lil.ia. 

heirs short 111)11 Stunt : tarsus, niehisne ot tie <'•<«• . 

Mnntini, (tiff. 3 A) mmiomemns ami w.‘lat*e y 

Iiniiieihutely below the mention a. e till ■ > I* ^ ^ ( j. ^ j,.. into a 

":,rh one of 1 he upper or proximal ami lh mm, ieat.es 

la rue ami somewhat evlimlrical chamber . tin - 1 • 
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with a single rectangular chamber (fig. 3 ft), the distal lip of which has thr 
angular projections ; at the base of each of the glands a group of minute poo . 
(fig. 3r_>) which collectively present a reticulated appearance ; the first tv,., 
pairs have relatively huge subcutaneous sole rites. In addition to the hug. 
paired glands are many others (fig. 3*) of a smaller si/e and with dilated sui- 
cutaneous ttibcs. Integument of the dorsum almost covered with minute and 
rather bluntly pointed spines ; numerous minute circular spinnerets and lar*»<- 
glands, apparently of a similar form to the smaller ones found on the venter — th. 
density of the ohitin renders these organs somewhat obscure. Margin of large 
ventral orifice (? anal orifice or tniirsupiiim) with a broad band of densely pack'd 
and minute spinnerets. Marginal spines (tig. 3/j straight or slightly curved and 
slightly dilated ; in the midst of these spines at somewhat regular intervals an. 
well-defined groups of fine hairs, about four times the length of the spines. 

Isnpth 20 2.0 mm.: width 10-20 mm. ; height 10-13 min. 

Southern Xiukkia : Ibadan, 7. vi. 13, on Silk Cotton Tree ( Ceiha bombo.it 
( Dr . IV. A. T. amborn). 

Dr. Lamhorn sends tin* following information regarding this insect: 
“( -orchis from branches of a fallen cotton tree, T think Ceiba homhax y the leaf 
and seed of which are now sent. The tree, which is known as the African Fetish 
Tree, is about our largest forest tree, being I should estimate often 130 to 1 in 
feet in height and of enormous girth. The insects were first seen on 7th June 
1013 here and there, by no mentis numerous and never more than two together, 
on the under side only of boughs averaging 7 or 8 inches in diameter. Branches 
larger than these were unaflected. 

"The height from the ground of the affected boughs was, by tape measure, 
between 1)8 and 104 feet. The bark on them was about }■ inch in thickness ami 
on stripping it off one found in many eases on the light yellow surface exposed 
tinder them a dark brown discoloration about tin 1 size of a 3d. piece. 

“ The insects being grey in colour harmonised well with the bark. Many wen 
quite dead and hfid cracked open when the tree fell so as to expose an enormous 
number of tinv cheese-coloured ovoid eggs. Manx of the boughs had hole?*, 
evidently made by borers of some sort, and on splitting them open, cavities were 
found tenanted by other Cuceids. Two of these which were the size of a large 
pea were black, and the others which were very numerous were minute and 
flesh-coloured.*' 

This remarkable Coceid somewhat resembles Atpnhtpructas pertinax* Xewsi., 
but may at once bo distinguished by its markedly greater dimensions, the presence 
of the double mammiform process in the middle of the dorsum : and also in 
having eight, instead of nine segments to the antennae. 

Liindingor® has sunk . Ispa loprov fas, Xowst., under the genus Lophororrns. 
Ckll.,t but leaves us still hi doubt as to whether they are congeneric or not. 

I had already stated* that the former may have to sink as a synonym of the 
latter : hut that it remains with Cockerell to decide as to whether his Lophocooms 

9 .Tahr. dor. Hamh. Wiss. Anst. xxx, p. » 0 (1912). 

j* The Entomologist, xxxiv, p. 227 (HK)I). 

+ Schultze, Zoo!, und antliropol. Erg., Kgl. Prenss. Akad. dor Wiss. Berlin, p. 17 (1912). 



scale-ikski' r> (( oi'riD vKV r.iiir 11. 

miriihilis, the type of the < n .|ms .1. 1 

rivii' the large ventral orifice nr*,,!,,!' I( 

fjip/torocens nmu.bUi,. . U,,i . mus t pi . | H „ t , ljs '™ >vM 

without reference to tlu* typo. * * Vl '* r< 

Dactylopius (Pseudococcus) longispinus, r <ir .r 

SOUTHERN’ Nigeria: „n a,, unknown plan,. |o ; v . l:;,/),. ./ „ v 

Muvfie), 


Dactylopius (Pseudococcus) virgatus, CUI. 

British (u ian a : Georgetown. l‘irj(<;. , 

Ceronema africana, Mactic. 

Southern’ Nigeria : Ihndan. M. vi. /; 1 

Food-plant not determined. Tim loll. mini; inlunnniion was aUaoh.-d In «|„. 

specimens : “These Cocci, Is already dead on I„,„,cl, „| a 

Imd died apparently ns a result of their inlliienee." 


Pulvinaria jacksoni, Now-stead - lie. h. 

X VASALAN’I, : on cotton. 14 . vi. I :> 1 /•;. 

Mr. Ballard writes : *• I had a whole coU,,n-pl :l i,i I, rough! 1 1 ,.- other 

day covered with the females and their and forward' yon a small I, ranch.'' 



Fig. 4. — Pidrinnria son* , Xevvst., 9 9 :md {nijuiria ,[ . <>m c(ittoii 1 u*:j im-Ii ; nut. urn-. 

The infestation was very heavy : the tjiirker hranehes being almost com. 
plctcly covered by the long; white ovisacs, wliih* tier male puparia wen* attached 
to the smaller t\vi<rs and (piite isolated from the females. 


32‘J2K 


I) 2 
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Gold Coast: Aburi, 9. vii. 13 (//'I //. Patterson), 

Food-plant not stated. All the ovisacs in the consignment had been destroyed 
by a predaceous insect of some kind, so that nothing but the outline or track - <.} 
the ovisacs were left. 

Southern Nigeria : Ibadan, on cotton, 14. xii. 11 (A. D. Peacock), 

Several nmndihitlatc larvae belonging apparently to the Lcpidoptcrn wcjv 
found in association with the females ami may have served therefore to keep the 
Coecid in elicek. 

Lecanium (Saissetia) oleae, Hem. 

Uganda : Entebbe, on I Ittrn erep/fans, !U). iii. 13 (('. C . Go miry). 

The alteration in the form of the females ( {i scales’”) and their antennae, due in 
( lialcidid parasites, is very marked in those examples ; and although I haw 
boon unable to preserve the marginal spine* in any of the microscopical prepara- 
tions, the specimens are 1 consider referable to this species. 

Lecanium (Saissetia) hemisphaericum (Targ.). 

British Guiana: Georgetown, oh leaves of Sidannm wehmt/eno, 30, iii. 1:; 
{(l, [.', Budkin ). 

Lecanium (Saissetia) nigrum (Xietn.). 

British Guiana : Briekdam Field, Georgetown, on hybrid cotton, 23. vii. )2 
( (», K Bodkin). 

Lecanium (Eucalymnatus) tesselatum var. perforatum, Nowst. 

British Guiana : Broad St., Georgetown, on French cashew ( Bn yen in 
•nmlndana) 24. vii. 12 (G. JC. Bodkin), 

Vinsonia stellifera, Westwood. 

British Guiana: Broad St., Georgetown, on French cashew ( F.uyenio 
jamholana), 24. vii. 12 ( G . h\ Bodkin). 

Ceroplastes ugandae, Newstoad. 

Uganda : Entebbe, on pigeon pea ( Cajon us indie ax), 30. iii. 13 (young Q C ). 
30. v. 13 (old adult Q Q) ( C. C. Goiedey). 

The tests of the old adult females being in a much more perfect state' of 
preservation than those upon which the original description* was based, prove 
that white, secret fonanf matter from the stiff mat fo clefts is present on the exterior <>1 
the test and extends considerably beyond the latter in short , stout, irregularly eurrnl 
processes. The tests of the young females were so much damaged a< to render 
them unsuitable for descriptive purposes. 

Ceroplastes floridensis, Uomsrook. 

British Guiana : Botanic Gardens, Georgetown. 1. iii. 13 (ft. K. Bodkin). 


9 Hull. I\nt. Res. ii. l J4. 
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Conchaspis angraeci. ( kll. 

Di tch West Indies : Cnrarao. „„ 
limt kin.') 


uu'uimw n 


] lilll. 


'ii »7 


1:. 1. I.r,#;. /. 


Aspidiotus destructor, Si^num. 

Buinsil Gi usa : Georgetown. mi .sv,y, ,| 


'• l a 1 I . 


Aspidiotus transparens, Green. 

llr.ANDA : Kampala, 011 tea. In. v il. ll if. C. I, \ 

Lhc leaves mi tin- food-plant were piaei 1, .,IK nannl anli il,, 
aaist therefore have cause, 1 serious injur\ tu tin plum ^ 


cl aid 


Aspidiotus hederae (Vall.i 
Nyasai.and: Blantyrc. mi < j. ,, ( 

I' he pnpiiria were all fixed in tie nnderd k - ,,| 

Mirl'ace of the hitter were a few male piipniia ,,l a 

The , tsjddio/iix was heavily infested In Chalfidid i.ara-iie-. 


Aspidiotus cyanophylli, Sign»ret. 

UtiANDA : Ihitcbhe, < >11 peach, I. \ii. 1 -j 1 1 . (\ , , 

The infestation was apparently nui a lien, , ,,ue. 


Aspidiotus dictyospermi, Morgan. 

SoU'JilEUN NloEUIA : Inigos. , »i 1 amende pear. la ( /), . ./, /I. ,Vo/p 

Mnejir ). 

Nearly all the Cocci, Is had heen at lacked and de-lnmd In a , rn reinai l.alile 
lichen-like fungus, so much so that mil, two pcrlvcl lemal, - cmld l„ Imind. 


Aspidiotus cydoniae, Comstock. 

Burn si 1 Guiana : Georgetown, on egg-plam 1 s.d.tauw m, j, v I. vii. 1 g 

( G. K. Budkin). 


Aspidiotus (Chrysomphalusi bil'ormis, ( kll, 

UnirisH Guiana: Georgetown, 21. jjj, I.TtG. p. 

(dn leaves of an undetermined nivhid. 


Aspidiotus ,Chrysomphalus> bowreyi, t 'kll. 

Bakisaixps : Dodd's Botiinieal Station, on . I, /«<■,•. go 1 . 1A(./. /,'. Ilarr/I). 

Aspidiotus (Pseudaonidiai baikeae. p. n. 

Female pa pari am. — Pure whit, or partly yellowish-while, form lo" convex or 
rather Hat and nsnallv deltoid, owing te ’lie arrest ol gi'owtl, hy the mid-rd, op - 
other prominent veipps ol llie leal. J.ai 'al pellicle gia eo, mai-gin- ^ellowidi. 
Ventral |>elliele very thin, adhering to the plant. LnajtU v-.,0 ,i mm. 

Female adult (tig. -in). — Somewhat ovate I, in pro, Inc,-, I di-tallv. integument 
thin and clear. Pro- and lncso-tlmraeie -egmenl.- sprongly defined and deeply 
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articulated. Free abdominal segments well defined. Ceplialo-thoracie area with 
many large and widely separated hairs. There are 9-18 parastigmatic gland - 
just in advance of the anterior stigmata ; their presence at the lower pair <,i 
stigmata is doubtful. Pygidium (fig. oh) with three pairs of tricuspid lobi> . 
central pair much the largest and abo much more distinctly tricuspid ; second 
and third pairs narrow, but well developed. Squamae strongly bifurcated 
distallv. Spines long and rather stout. Dorsal surface of pygidium with a 
large and somewhat pyriform reticulated area, the reticulations small and 
irregular. ( ircumgenital glands absent. Tubular spinnerets short, pores large 
and arranged more or less in definite linear series. 

Parasitised females (fig. or) much larger than the normal individuals and tin- 
integument highly ehitinised and distended. 



Fig. 5.—. I njiirlhitwi (Psemltmulilia) httikme, Xewst. : >r, adult 9 : fl , fringe of pygidium of ? : 

c*, parasitised 9 . 

Male puparium similar to that of the female hut very much smaller. Lv.mjih 
1*.)0 mm. 

Uganda: Entebbe, on Buiken ins'ujnis and an unknown shrub, 6. iv. 1,3 and 
i. v. 1 3 ( C. C. Gtnrdet/). 

Diu'ph hoisduvalii , Sign., occurred in association with this Coccid, but the 
puparia of the latter were not fixed near the mid-rib of the leaves. 

This insect is closely allied to Aspidiotus {Pscudaonidia) trilohitiformrs , Green, 
but is distinguished by tvie colour of the puparia ; and in the female by tin 
absence of circumgenital glands, and also by the character of the fourth pair of 
lobes to the pygidium. 

Aspidiotus (Pseudaonidia) fos&ur, sp. u. 

Female puparium sub-circular, highly convex, black or piceous, very thick and 
strong, but invariably covered with a superficial layer of hurl? tlmt. it. is 



SCAI.l-:-IX>Kt I> 


U'lM < ll» 


I’ Vlil II 


!""!■]>' '""‘T 10 ' 1 a, "|, i~s. u n . A 

bark) placed centrally, colour ml. or dull oral,...- n ,| ■ „,.l II, -1 

castaneous. Under surface black, smooth, but „h|, ;1 ,| ml u „\ 

\ cntral pellicle thick, greyish, with a well deliind black oiavio’ oi.l a Mil.,-, 
circular "lute patch, between which and the umgrn the -„hM 

accretion shows through in line dark and , urn l IM , 

diameter , 2 - 50 mm. 

Female adult . — \ ci\ broadly ovale or rotund. I lnuav deepU 
"till a few scattered hairs: integument -tnmgh cbitini-ed 
antennae with a single long straight hair not much larger than tin 
on the surrounding integument. Parastigmntie gland- 


Ida 


■ki-i, 


l" 


him r it - 1 « 1 1 ,ui 

I i ii( 1 1 nit ill ;l i 
tliu v. nil, iv, | | 
-•III 11, ill nil 


Ul> 


stigmata : anterior pair usually with four, posterior pair with 

St-eoud and third abdominal segments with a large group ..| ndiiule luhemilar 
spinnerets near the margin ; the remaining segments a - at-., tin- pmvimal portion 


' 1 ' ' 


r \ 


Fig. G. — l’ygidium of adim. x> of . •>. .1x/ih/;.,/«k i /' - m/.Katni. ■> ) . N. um. 

h, -I. lt'**crntn>\ tit- ( 'liaruiov. 


of t lie pygidimn with :i continuous 1 >:i i M 1 of similar >|>imu-n 1>. I’vgidimn 
reticulated ; without oireuingenital glands : anal orifice placed liitlc in advance 
of the median pair of “ thickenings «»f 1 In* body-wall : the hi'tter in two pairs 
arc almost, straight and of uniform thickness throughout ; margin (fig. (J-/ ) i t It 
three pairs of lobes and two pairs of dentate project the latter generally 
larger and therefore more conspicuous than the loin s ; *pine-. and squamae very 
short, the latter, as a rule, do not project beyond tin lobes, <*r il m«, "ni\ very 
slightly. Lmujlk 1 '50 mm. 

Barbados : Queen’s Park, on grape vine. 21. i. Id (./. //. 

This Coceid possesses the power of burrowing la-math tin hark of ii- biod- 
plaut to the same marked extent as (' 1/hnnt.yi s (//.»«•#/ rdm ) hn !nrts s ( om.-t. In 
its structural characters it very closely resembles , Xspitiuthts ( f’srinl,nmniitt ) i*ssr- 
ratuSy do Charmoy, but has reialively lniif.li shorter spine- and -qnamae ; the 
thickenings of the body-wall are longer and of uniform width throughout ; and 
tlie dentate ]>rojections of the margin of the pygidnun are also mudi more 
markedly pronounced. 

Aspidiotus (Pseudaonidia) tesseratus, de (.'harmoy. ( I* ig. 

Barbados : Dodd s Botanical Station, on (.nssiu /i.-iluJu, 19 Id (•/. l\‘. Ifoiyll ). 
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Aspidiotus (Pseudaonidia) trilobitiformis, Green. 

Zan/IMAR : On baobab (Atlunstmi.a diyitata. ), 2D. v. 13 {Dr. IF M. Adfi's). 

The jmparia, all females, were arranged alung the mid-rib of the leaf. Thu- 
on the upper surface being much paler than those on the underside of the leaf, 
owing apparently to the action of stronger light. 

Aspidiotus (Selenaspidus) articulatus, Morgan. 

British Guiana: Georgetown, oil Liberian coffee and an ornamental palm. 
23. vii. 12 ( (r . K. /hulkin'). 

Uganda : Banda, Chagwe, Oil coffee, 1-L x i i . 12 t (\ (woiodey). 

The examples from Uganda were unusually large, many of them being tuic, 
the size of those from the West Indies. 

Diaspis boisduvalii, Signorct. 

BRITISH Guiana : Last Coast. 2. iii. 13, and Botanic Gardens. (icorgetnuu. 
on Cathy a suyrrha and plantain. 

Uganda : Kutebe, on Bnihen hisiynis and an unknown shrub, fi>. iv. 13 'ami 
1. v. 13 (('. ( T . (immley). 

There are some very slight morphological differences between the African 
exankples and those found under glass in Europe, but I cannot separate them 
specifically. 

Chionaspis citri, Comstock. 

British Guiana : Georgetown, on lime and orange*. 27. vii. 1? ( (i. /,. 
Bodkin). ' 

Chionaspis funtumiae, sp. n. 

Female puparinm . — Opaque white or pale oeliraecous ; form usually bruudb 
dilated immediately behind the second pellicle. Larval pellicle dull yellow, uitli 
a dusky median area ; second pellicle partly covered with a thin translucent 
secretion. Ventral pellicle exceedingly thin and adhering to the plant. I.vmjti 
2%3-2*9 mm. 

Male puparinm opaque white or pale oehrue.eous ; non-ear inated, the text on 
similar to that of the female ; sides slightly bulging, very narrowly pyriform <t 
rarely parallel. Occasionally it is slightly contorted or curved. Lenyth 1’^- 
1*6 mm. 

Female adult . — Markedly narrowed in front. Rudimentary antennae with 2-3 
curved spines, one of them slightly stouter than the rest. Anterior pair nl 
spiracles with o~6 pat astigmatic glands ; posterior pair usually with 2 ■>. 
Proximal half of the margin of the thoracic area with numerous small pores : anu 
many slightly larger pores on the abdominal segment. Genital orifice very slightly 
in advance of the anal opening : both organs placed proximal!}'. Pygidnim 
(fig. 7) small. Median lobes large, widely separated, suddenly attenuated 
distally, lateral margins faintly serrated, striae distinct, parallel ; second pair 
of lobes duplex and unequal : third pair somewhat rudimentary and sometime' 
also duplex. Squamae spiniform and arranged in pairs between the lobe> and 
one pair beyond the latter. Spines minute. Circumgenital y lands absent. 



>i'.\ l.K-J \si:< i " i H i 1 1> \ » 


«'ll /• nutmniit 1 J 7. l->. i < t <• 

miV-lation is oxldisUM.*. tin.- tuii;> Wiiiii |-art!\ ru\ ( iv<l l«y 1 1 u- 


/ t 


Fig. 7 . — ■ New-;. lnm;« ■! | *_% ■_•!*! ; >■■■, n' 

Tlic aljw.iM’e <»f longitudinal camiar m 1 1n i.iipnrui ..I tin- iim!. "! < 1 

v ,. vv run: indeed : in il.is »!*•<•!.•< llu-r- i> n..l ov.-i. I '* 

i- siill mow rcmarkubk they an -i.i.ila.- m i.-xtun- -I da "> d. • " 

,vi.lclv separate.] ami smmavlm. miral I,. I Mia- m dm . 

with tl.oir bilateral serration.-, an- aU.. <'linru.'i.-iM., am •< • ■> ' ‘ _ 

.trikin.- reifcmUam* to dm ci-rrspumln.;: «< /••/' / 

,liilii«’SHs, Limlimjer (.lalifh. Hand, Wi-. Aim. ua.|, 31. I 

Chionaspis (Howardia) biclavis ,a.. detceta . M.M.. 

BlUTlSH (iUlANA : Botanic 7— ' 

jasinin (Tiiberntu-miuiUtiw inilnli'i). in. - ■'*" 

Mytilaspis (Lepidosaphes) beckii (N'i 'viu mi). 

li kitish guana : Geof}ret«wiM.n dmc (Cilru-, ami . L- 1 A .... - 

l (r, h. I J oil kin ). 

Pinnaspis buxi (Bouchw. 

British Guiana : Botanic Garden-. ,«d». ■ 

•2». vii. 12 (O h:. Ilodhin). 

1SAI!IHI)"S : M'/i-tmi Loditc. mi .iWa.s/r/ . • 

Ischnaspis filiformis (Honnlas). 

„ ,, , - . ( (n'liprr.tnwii, «>i» i ii'iiniHfl il l 

British Gliaxa : botjum. »• 
vii. 12 < (’■ I- Ih'ill- 1 ")- _ . / n . s.,.n Mn.fr- s. 

SoUTIlBUX KmiKUIA : I'iipim. <• • ' vu ,|, „ .-pni K .it 

K omul “on an unknown tree near p">" 

. Ur /trades. 


Parlatoria ziziphus (1-imasj. 

British Guiana : Georgetown. 
Unlikin'). 


liijn- t ' t 'ili-ii- 




llirnnliur 4tli. 1!> IS. 




akkh'an a fii 1 1 >1 da e. 


I‘.y Ftu:n. V. TiiroitAi.il. M.A.. K.E.S.. |l,, x l’.|;.l|.s 

Om- knowledge of the A fit i in dak of Aineu E :1 . v ,. lv 
im]K)itiint group of inserts having he, n l.i.t little oodn d. ev,, ,,, | 

North America. At present only tliirn -five aperies are refolded lor tin- «h..le 
African continent, ohont the munher one can codec, in a single afternoon u. 
one’s own garden m England. It will he notired that several e.nnmon K„ 


I'OIIIIIKUI 

species are recorded, and tlmt they are as dcstmet ive in \U'u-.i as m K, „ llt .| , 
as the Common Cabbage Aphis (J. bmssimr I and the BiU-a..d Lettuce Aphis 
(tthopalosiphum larturuc). Several other- o.nir whirl, have a i,| 

distribution, .such as the Black lh*ach Aphis {Aphis j>< r>ia- i. and tin W,.nlL 
Aphis ( Eriosoma htnitjentin). doubtless having l».rn distributed <m mnx i \ 
stock, the former as ova and the latter as adult-. Puller ha- repm-ted des- 
troying and fumigat ing strawberry plants attacked by A phi- -eiit from Kurnpe. 
and Lounshury records the presence of Apple Aphis egg- 0]1 imported -i, M k. 
Undoubtedly these insects are constantly being distributed |',*«.ni enunlrv i. . 
country with imported plants, trees and shrubs. 

Nine new species are described here for the tir-t time. A- I have ,mi <mh 
formalin or spirit specimens the act ual colours of the new specie- eaunnt he given. 
It would be well for collectors to make a note oti the general ro|«>rat inn of the 
species they send. 

List <»»•* African A cm hi dak. 
j\lt(cros/phn m iophospcnnttiu. sp. imv. 

,, lifcoprrsiccllti. sp. nov. 

uufirrhinunt , Maerhiale. 

,, <y t'u no rut tn. Ivirhy. 

rustic* Linnaeus. 

„ tira ret. s]>. nov. 

Macros iphuu id In hr<{ fbnli. sp. n<>\ . 

/{ hopalosiphmu hnf it me. K a 1 1 enhaeli. 

„ il/nuthi. Sell ran k. 

Aphis brnssicne, Linnaeus. 

,, soiyhi , Theobald. 

,, soryheUtt. Sellout eden. 

„ yossypii, (i lover. 
pumt . Reaumur. 
tnrurcsi. Del (i Herein. 
soiancHa , sp. nov. 

,, persime, Boyer. 

„ ligustrielln , sp. nov. 

„ niy ripen , sp. nov. 

„ mjfeae^ 3S ietner. 

,, ncrii , Boyer. 
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Aphis ru/iuris, Linnaeus. 

,, tifrirann, sp. nuv. 

Htj/tfoplerus p/'/uri , abricius. 

Toxopirru throb rouuu\ Schouteden. 
unrunliae. Boyer. 
tjraminiim , Rondani. 

'f'ub<:rrn tutus tfucreus, Kalteiibach. 

I ) rjfu phis pt rsict/'\ Cholodkovsky. 

!*nrhnir]ht t h ttja f'ttltu , sp. noV. 
h'riusanm to u/f/eru/n* I Iniistnatili. 
fleet inusus tuixtoni^ Theobald. 

/'onto rotumla, Theobald. 

Phylloxera rorfieutis , K ;» I tfii . 

/.vijs tutrix. PlaiH'hoii, 

Aft/it/s prrsi.ror , Sulzer. and M, /.v/v/.nv, Fabrieius, Imvi 1 been recorded, Inn n. 
error for Aphis pt:rsietn\ Boyer. 

Macrosiphum lophospermum, sp. nuv. 

Abie. otff/r. — (ireen; head dark ; disc of thorax black: antennae longer I ban 
t In? body, dark brown, base of third segment pain, tli(? third scarcely longer tliaii 
the fourth, the fourth longer than the fifth, the sixth about as long as four ami 



Fig. 1 . — Manvusipkniii i -i/t t Theo. : (A) bead and antenna of J : e 1 , Brd Mjjiiki. 

of antenna ; a-, 4th segment ; ( H) male* genitalia ; (C) cornicle : (D) antenna of alate ? ■ 
(h) antenna of apterous 9 : (F) canity of apterous 9. 

five : the third segment with 22-24 sensoria extending along the whole length, 
the fourth with 20 22 sensoria along the whole length, the fifth lb-17 sensorm 



AFRICAN A PH 1 1)1 PAK. 
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,x tending up to the large snbapioal one ; tl„. am.-nttac an- f 
1;"^ froIltal ] " hr< - K J'CS large. black. P, obese,- | un . 

pair (if legs. Abdomen green. with t Inc- pair- I,r,.«ti Im.-i 
cornicles and traces of small dark tran-wr- bar-. ( 

-lightly swollen alone the apical half, rather lone, rra. hine 
randa, imbricated, with one or more line- across tin- apex. IV, 

, laspers dark, imbricated, spincise. l'ore femora nm-tU pal,. 
a|ie\, mid and hind femora mostly dark : tibiae pale, 'datk 
tibiae very long; tar-i dark ; tibiae with mam short 
n it It pale brown veins and stigma. I.fii./il. p.'> mm. 

tin If rieipariiH* Jimiilf . — The third -cement of th 
1 •> sensoria on one side, the third -eminent being longer 
la roe and angnlatod and the frontal inberele- an- one 
male. The cornicles similar In form to tho-e ,,f t lie male, imhr lean-, I, a it It t « 
transverse striae, the lower one being furcate on one -ide : randa with apparent!. 


I. - da, 

- HUilt . 
il:irk.itn 


Hih*. j»:ilc 1 m 

■ .1111 < llllilt )|;| 

titan ilir i . im 
• iimi< m 


lit. 

iiml 


only two pairs of lateral bristles : wings nnrinaL with vrlhmidi I. 

-tigma. Length. 1*K mm, 

A] )frr oils rir/j><<r'ut(s Jtttnilr. — ( ir<*<*n, with - i na 1 i dark lateral - 1 .. . t - 
dstrker : legs pale, apex of tibiae ami tur-i dark : pmh..-ci- dark at t lit 
Kye* black. Antennae longer than tin* body. tin- -ixth -« •j»m« •m an«l tin- : 
the fifth dusky : tlie third segment hnig«w than tin* h Mirth with 
sensoria, the fourth longer than the fifth. ( nrnirh- long. tiiin. -licbth , 

<«n the apical half, pale, dusky at the apex. projecting well !»«•«. md ih 
faintly imbricated, tin 1 apex with one or two -lrkm : randa pair, i-nolt 
three pairs of lateral chaetae. J.cupth. 1*.*> 'i mm. 

UniTisn East Africa : Njoro, i. l‘.»l*J < 7'. ./. . I <•>!. ). 

Food-plant : t,opfwspcrnwni rnihesa ns. 

Described from a single alate male. mam apli-nm- \ivipanms Ivtual 
<i nii’lo damaged skin (parasitised ) of the alatr vivipamu- Irmalr. 1 In 
taken from spirit specimens, hut were Mill marked. 


id 


aprs. 

• :i p« • \ « .1 
i t<> III llr 

\ p.i nd' d 


Macrosiphum lycopersicella, sp. m»v. 

Aptf'f’Otw riri parous female. - - kill irely gtveiii-h. with large I'lark ey< dn-kv 
tarsi and dusky apices to the* tibiae. Anlennai* a- hmg •'»' or h»ng«*r than tin l*i»dy. 
arising from prominent frontal tubercle-, whirh are inilmeai • d : first M^iiii'iil 
large, tlie second shorter and much narrower, tin* third tin hmgr-i. tie* Imirth 
a little shin ter than the third, fifth a little >hmt<r than lie* I « »urt h. 1 1n* A \l h 
a lv nit. as long as four and live together, a -cii-unum near the apes of the tilth, 
and a group at the eonstrietion of the .-ixth. all the >rgm«nl- imhrieatefl : ape\ 
nf the lifth and all the sixth brown, a lew spme-like diort hair.- : tw<» hail - <ni 
tlie IV, ms, tt nil n few on the lateral lobes. Ky,« large mid black. Contiele- long, 
projecting much further titan the cumin, narrow. -ligbth .-wollen on the 1 :t 1 

In If. green. dusky at rite apex, lainfly in ebricate.l. i lie apex will or two 

-I fiat*. Catida large, pale green, bluntly pmi I. with line- of line point-, and 

three pairs of lateral hairs. Legs long and thin, c-pcriully the tibiae ; apex of 
tibiae and the tarsi dusky brown, hairy, iinguc- dark. lio-trum rcnt-Inng jn-l 
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past the second coxae, dusky at the apex, last segment narrow, the penultimam 
rather broad. J.enotk, 1*5 -2 mm. 

Bumflfi East Africa : Njoro, 16. i. 12 (T. J. Anderson). 

Food-plants : Cape Tomato and Rape. 

Described from several mature apterous viviparous females and some iinmatm. 
forms, also one nymph, in which the wing-cases are very large and darker than 
the rest of the laxly, the cornicles and antennae relatively shorter and the pal, 
green tail triangular, as seen in the immature females. The apical swelling of 
the cornicles varies to some extent. 

Specimens sent from Rape agree exactly with those sent from the Cape 
Tomato. 



Fig — Mtiernniphum h/rn/ierttiifjlo, Thoo., apterous 9 > (A) head and antenna ; a 1 , sensom 
of 6th segment ; (15) cornicle ; apex of cornicle : (C) camla. 


In America, Clarke has described an aphis from tomatoes as Neetarophorn 
Itfeupcrsici (Canad. kbit, xxxv, p. 253, 11)03), hut the antennae of the species 
described here do not agree with those of the American species. 


Macrosiphum neavei, sp. nov. 

.Apterous riei porous fenorie. — Reddish brown ; antennae about as long as the 
body, pale reddish brown, two basal segments dark : legs with the apices of the 
fore femora, and most of the mid and hind, dark brown, fore and mid tibiae 
dark sit the base and apex, hind with apical half and the base dark ; tai>i 
dark ; lemora with a few stiff hairs : tibiae with many hairs. Cornicles, cauda 
and anal plate black. Body with stiff moderately long hairs arising from 
distinct tubercles, slightly darkened. Eyes black. Basal segment of the 
antennae much broader and slightly longer than the second, both dark and with 
a few stiff hairs : third segment longer than the fourth, rather swollen towards 
the base, with several hairs on the kmer border, three or four on the outer : 
fourth and fifth segments nearly equal, t lie two together a little longer than 
the third, both with a few stiff hairs, the fifth with a sub-apical sensorium : 
sixth nearly as long as the third, fourth and fifth, basal area short ; fourth to 
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.istli imbricated. Cornicles cylindrical, diglitlv mv„I1,„ at the base. I.lack. 
thick, longer and thicker than the third antennal 'segment and much I.h«,t than 
the eailda, marked with line dark specks, scarcely in he called ind.ricatn.n : 
eauda black, spinosc, bluntly aeuniinatc. ililatc.l ba-allv. with three pan- nf pile 
lateral ebaetae (one shows a fourth mi one -i.lek t,, 




Fig. 3. — J /irrros/f/Jt/uii tiftirr!, Then., aptrrniK : (A) In-ad and anO-iuia (Hi ««»iiiulr 
(<’) i : ( I M Ikh 1\ hairs. 

Nymph . — V cry similar to lln* apterous female, the wing-hud* dark hrmui. 
Lna/th, 2 to 2‘.3 mm. 

N vasal vN’I) : Mhuiji. iv. 1913 (.V. A. Ym/r). 

Described from two apterous females and some nymphne. No bind-plant \* 
recorded. The ornamentation of the eoniiele* is very markeil. 

Macrosiphum antirrhinum, Maeel.iai. . 

Siphonophora antcrrUinmn^ M aeeliiate. 

Maerliiute, Ann. Soe. Knt. Iial. w. p. 22* TheohaJd. Jmirn. Ken. 

Biol, viii, p. 1.31-1.33, Hg. -31) { 19I3>. 

British East Akrk a: Njom, 16. i. 12 < V’../. \mhrson). 

Food-plants : Antirrhmum spp. (euli iv ated ). 

The onlv other records are Italy ( Marrhntir) and (Jla>gi»vv, Sen! land lAtpn ). 
Mr. Anderson obtained the alate (.• and many :ipt«*ra«\ N«. Mate h-male* 
have occurred in Britain, yet Mr. Agar, o| < i la^m I • niv.-rsity . ha.- bred this 
Aphis all the year. 

Macrosiphum granarium, Kirby (Tin- bumpean brum l.mcei. 

Aphis t/r anuria, Kirby. 

Aphis errcaiis . Ivaltenbacb. 

Siphonophora errrahs. Kocli. 

Kirby, Trans. Linn. Soe. iv. p. 23K : < *•'..-! is, doom. Boy. Soe. 

Aerie. Vi.; Kaltenbacb. Mon. l'llanz. p. 1* <1*01 ; Koch. I’tlan/.enliinse, p. IW! 
11857 ); Hncktnn, Men. Brit. Apb. i. p. 114, pi. vi (187.0: Perga, nb-, Bull. 
■14. U.S. Dept. Agrie. IJiv. Knt. pp. Hi ill < 1«<»4) ; Thenbald, .luurn. he.,. 
Biol, viii, pp. .38-61, figs. 283 ( 1613). 
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British Fast Africa : Njoro, i. 12 ( T . J. Anderson ). — Also found all ,, v , r 
Europe and North America, and in India (Buckton). 4 

l**i >i > i>-j*l a NTS : Broom Corn (Africa) : aUo wheat, oats, hurley, Arena jut a > . 
I iront ns mollis, Dnrtyhs nlonieratn, Senile r>-rvnh, 1'rit ten in satiru/n , IlortLo 
murinmn, //„/, •ns spp., l*oo spp., ( j h/rrrta finif(tns, Polyifonum pefsiva fine, etc. 
Tin* African specimens agree cxactlv wilh those from Europe. 

Macrosiphum rosae^ Linnaeus (Rose Given Fly). 

Aphis rosfir\ Linnaeus. 

Siphonnphorn rustte* Knell. 

Aphis i/i jiSiiri, Sehrank. 

Reaumur, Mem. iii, p. xxi. figs. 1 1 (1737): Linnaeus, Syst. Nat. i, 2. p. 7.'. I 
(17(57); de Geer, Ins. iii. p. .id, pi. iii. fig. 10(1773); Sehrank, Fn. Boiea. ii. ], 
pp. 101 and 117 (1801); Fabririus, Syst. Rhyng. p. 2D 8 (1803); Kallenliach. 
.Mon. FMitii/.. p. 3 (1813): Koch, Die Ffianz. p. 178 (1857); Buekton, Mon, 
Brit. Aph. i. p. 103 (1875) ; Fuller, First Kept. ’( iov. Knt. INDD-IDOo. p, !■.*. 
( 1 !H ) l ) : Theobald, 3. Leon. Biol. vi ii, p. 55 (1D13). 

Natal : Transvaal : Fi-etoria {fieri font). — Also Europe generally, A 
and India. 

Food-plants : Roses, holh wild and cultivated. 


SifiJi'/ihi/iJi'H'il cih'ifnlii, Aslllllcad. 

An aphis lias been recorded under this name us occurring on oranges in Africa ; ns point*' I 
on l later, it is only Aphis i/n.-;sr/pii. I « Iov. (lowdcy probably refers to This species when In- 
speaks of A phis <if t i, Ashmoad (Uganda Insect IVsts, Knt. Leaflet No. 2, }>. 7. 15M)D). 1 1 u I > I »;i r< 1 

(Insists allceting the Orange, F.S. A. Bopt. Agric. I)iv. Kiy. p. 157. pi. xiii, Hr. 3) refers in 1 1i. 
Orange Aphis as N. rihif'n/ii. Aslmieail. hut his figures are of a T".cnplrm. Saunders (his.-.o 
Injurious to Fruits, p. 3KS’, fivr. 3i*8, 18D2) also under this name figures a T>x>*pfe , •</. 

Macrosiphoniellat bedfordi, sp. nov. 

Apterous ririparous female . — Blackish : antennae longer than the hotly, the 
basal part of ihe third segment pale ; logs pah*, the apical two-thirds of the 
femora, base am! apex of the tibiae and tin* tarsi, black. Cornicles and eanda 
black. Antennae with l lie first segment considerably larger than the second, 
both black : the third the longest, not quite as long as the fourth and fifth 
together, with l.s to 20 sensoria along tin* outer border tor nearly the whole 
length : fourtii segment short(*r than the third, about as long as the fifth : the 
sixth about as long as four and five together; a subapical setisorium on die 
fifth and a group at the juuetion of the basal area and flagellum in the sixth: 
the first and second segments, with a few long hairs, the third with about ten 
outstanding ones on the outside, three on the fourth and «Jnvo on the fifth. 1 ho 
head is concave in front, with several long hairs ; frontal processes not very 
marked : eyes prominent : the proboscis does not quite reach the third pair <>! 
legs. Abdomen with a few long outstanding pale hairs. ( . ornieles black, ot 

• f Ruckton’s record may be an error, as a r -very similar aphis attacking roses lias recently h«*< ’ 
sent to me from Lahore by Bashauihar Das, which he is describing as .1/. rosary nrmis. 

f This is ;i genus recently created hy Del Umuvio for a closely related chrysanthemum specie- 
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m.«leraU> l<*n<:lh, mu.-li ,.\p:ui 1 |,.,l 

r, ti.-.ilat i.ra?. the m, '[ 

The i-auda i. I. , hi . 

" i,h fiv.- hair- , : ,eh ; ,„.i -i\ 



i WM-Jliinl*. lli.- of j|, 4 . 

'■‘•nih-K-x. narrow t «i ( Mouth 

< ' 1 11,1 •Ik* • l« n'-in i i mar 

< * . 

- C - 

• ► 



Fit:. i.—Murnwpknnhlhi >■■ ■!, :ipi, ' : i A t l„ ,, j , 

< I* > »'• *l’ii ii'l» • • ( ( ' ) i'.hhI.i 

tli«‘ apex : anal plate dark, with >i\ prominent hm«r <1 i:n i :««• rm<l iw«. nr more 
li«s distinct. Loos modern tel y huiir. I ibiae inm-li ihinn.-r than tin- femora ; hmh 
Irni ora ami tibiae with rather h.n- still' hairs, dnm-r on il,, tibia.- than .a, 1 1,, 

1 nil ora : the base o| the Femora and most «d tin- mid an-.-i ( ,t t i I m: > • - | •:« l<»r. 
/stiff t ft* 1%j to 1 *S min. * 

Transvaal : Onderstep U. iv. ]:i ( ,,,/>! Ht.Ifnnh. . 

Foo !>-!* L AXTK : Cultivaird chrysanthemum*. 

This species at first siujlil resembles Del (hinrinh Marn>si U„ , /„■«>- 
•nithfittri* Init cannot lx* ronsprrifir. lor the first two antennal -rumml - are 
markedly unequal anil not equal a* in that .-peri»->. and tin- .nrni< l« - are mm-ti 
thicker and more expanded bnsnllv. No mention i-- made <d their ornninenia- 
lion by Del (hiereio, nor as In the presence of aiit< mini •mii-erin m tie apt emu-' 
leinalc, and tile antennae in the Transvaal sperm* are lnirjvr ilian ihe !»od\. 

Rhopalosiphum lactucae, Kaltcnhaeh • The < urranl and 1 ,rt 1 m-»- A phi- i. 

Aphis hcfidur. Knltenbneh. 

llhopitlttsipfunn rthis. Itiieklon { nrr Liiiii:k > i|'|. 

lihopulvsiphtntt h/rturn Ihirkton. Fas-erim. 

K alt oil bach. Mon. IMlan/... p. .T7 (l*K>i: I'mrkiun. Mon. llril. Apli. ii. }»}». If H* 
tl^77); Theobald. •!. Fcon. liiol. v ii. pp. IDA l ( t7. pi. m. IM. 'i f Mfl-k 

llltlTisir East Afuica : Njoro, i. 11M2 t T. •/. . \uth --Ivirope nerally. 

Foon-PI, \ N TS : liihcs spp. : St writ ns. Lot (m o. Lnjisaun t'lthjnns. !*tm> 
ln< t'f/ri<iff{/>s, and Cir/torimn emlirnm. ► 

The African specimens were found on » -ow-thbt los i Sour/. ) ami air me 
exactly with Iiritish examples. 

~ Kolia. \ ii. p. tfcW, fi‘_ r f 1 *-» 1 1 ) 
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Rhopalosiphum dianthi, Sehrank (The Green Poach Aphirf). 

Aphis ilianthi, Hell rank. 

Aphis rn/yaris , fvvber. 

Aphis ilnititi , ( ’h rt is. 

Myzn . s pecsirae, Passorini. 

Aphis cttslator, Siiiir, 

Sehrank, Fn. Boica, ii, 1. p. Ill (1801) : Ivy her, (rent). Mag. i, 2, p. 9. 
'181.7> ; (Jnrtis, J. Iloy. Agrie. Sot*, iii, p. .34, pi. c., fig. 4 (1812) ; Kaltenhai’ii. 
Mon. Pfhiux. p. 42 ( 1 .S 4 > ) ; Walker, Zoologist, vi. pp. 2218, 2246 (ISIS), v i i. 
pp. xlvi, Iv 1 vi i (1849), viii, pp. eiii, civ (18.50) : Walker, Ann. Nat. Hist. (2i v. 
p. 1191 ( 1 8.32 ) ; Passerini, Aphid. hah, p. 20 ( 1 «S63) : Since, Potato Plant, p. si : 
Buckton, Mon. Brit. Aph. ii, p. 1.3, pi. xliii figs. 1-4. (1877). 

Transvaal : Pretoria, l. viii. 114 1 A (G. IlMfonl) ; Capk C olony : :ilon«r 
Orange River ( /uutnsbury). — Europe, India and North America. 

1* OOD-PL.WTS : Amytplulus t nnytpiahi s 9 Oralis rosea, (Siopordon acanfhium. 
Point! Ufa recta , C haerophyllnm rose tun , C. a romalicnm, S h/rinya nti<nri.\ 
‘Sisymbrium aust riorum* (Joch /curia a rmoracea, Nasturtium officinale . Xeritim 
o lean tier, Solatium tuberosum , etc. ; Rape in (Indian 

This aphis was sent to me with Aphis persicae from Pretoria, and I expert 
Lounsbury 's reference (Leaflet Dept. Agrie. Cape Col. 1908) to a green 
Peach Aphis found in the district along the Orange River, refers to thn 
species. ft is abundant on peaches in Europe, and the apterae are ]>ink ;»> 
well as green., It curls the leaves like, but not to the same extent as. Hil- 
da rk species. 

Aphis brassicae, Linnaeus (The Cabbage Aphis). 

Aphis florin rapae , Curtis. 

Aphis raphani , Sehrank. 

Aphis i sal hi is* Bo vet*. 

Linnaeus, Svst. Nat. i, 2. p. 734 (1767) and Fn. Slice.]). 9*5 (1789); Curti*. 
Farm Insects, p. 68 (1883); Sehrank, Fn. Boica, ii, 1, p. 119 (1801); Rover. 
Ann. Soe. Ent. France, x. p. 165 (1841); Lounsbury, (’ape Agrie. •lount*- 
(l 4th Sept. 1899) : Fuller, First Rep. (iovt. Ent. Natal, ]). 95 (1901) ; Dewar. 
First Rep. (iovt. Ent. Orange River Col. p. 24. 

C.U*K (J.onnshury) ; TkaXSVaal ( G. Jledfvnl) : Natal (Fuller) ; On anm; 
Rt V KR Cot. OX Y ( Dnrar ) : Nvasalan'D: Zomba, 17. vi. 1.3 (/ial/ard) ; BRITISH 
Fast Africa: Nairobi ( f)r . Andmcs). Europe and America generally 
Australia, Japan ami India. 

Food-plants : Ail Cruciferae. 

Duller refers to thi« insect as doing a great deal of injury to turnip crops m 
Natal. Lounsbury says that this cabbage aphis is familiar to the farmers frmi: 
one end of Cape Colony to the other, and that it is probably an imported pi-L 
Specimens sent to me some venrs ago by Dr. Andrews, late Director "i 
Agriculture of the East Africa Protectorate, were undoubtedly this speei< -• 
French records it. from Australia (Ilandbk. Dest. Ins. \ ictoria, ii. p. P'-'- 
pi. xxxv). 
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Aphis sorghi, Th > Til,- \<;l] \'\\ } 

Theobald. First Kept. »in,- K,„. (., 1 ,^ j , » 

Ro I >t - IT* * ■'<; JlSMi.il : Third 1 * !, 

l)«*r FHan/.cr, Dnic^alam, i\, p. 

Sr dan : Ka^aln. Senaar, Uahr-id-t i l i;i/: ,l. ). K| 1;1 

kin<n : Sout m:u\ Xi<; i;i:s a (./. - ; < M x N \\ K , 

( ,\ri: Coi.osv : Transkri i /.cm, .. 

Foon-r L AXTs : Sorghum :i it-l 4 i ni n. i ( \ vrn 
Tlii- is the Dura post ot t li<> Vi Ian ; ii U ; ,p. t . 

Territories of tlio Capo, ufton app.a ri ,,lv hi \a»i . Xl-mil .. 

C\H'vi U thlti't :U fUt inti/fu . { 7/ //, <•//«/,, s r| j j f 

have been recorded a> |»in* viutr mi thh «p, «-j r . 


. pi. C. ]‘*, M , ; 

M, 

"ini. Im ; In > , A 1 ://, 

A I l ( v : 1/,, .■ - 


i' ! » \ « in tit. N a ! i \ i 
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Aphis sorghella. Sohoum-lon. 

Schouteden. Ami. Soo. fail. 1». i. »•. I;;, . l ‘ * t » . , , . 
Totio : on Sorsiluun ( ////.«;>•# i. 


Aphis gossypii, <» lover ^'Fh. (’..ir..n ail. I .\ phi- 

Aphis {Siphoinijthnrtr) ri ! /•//’. ■//’/. A -dnnca i. 

A phis ritruliK AAimead. 

. 1 phis n/rfnnrris,, Forbes. 

( Dover. Patent Office Report, p. < l «."» I ) and //" ■'. p. .is i 1 ,v'. ); { i | KP-pi. 
I)fpr. Agri. I ,S. A. j». .»ti HN/fi;: Ashmead. Or.innv ih-.- i- il.sSit;. and Fh. 11 .ia 
Dispatch, n. A. \ol. i. p. 2d I 0**2): F.»rh '. Ttwdfili Kept. N..\, u.- ( Imam-!. 
Ins. Illinois, pp. N.'i }J 1 (ls*:>): Fernand.-. licet File. \ ii. |^». .Tiii did <|sid> ; 
Theobald, Sec. Kept. Well. Lao.. p. \i:\ , lt»in»i ; L,.uinl-iir\ . Anri.*, Jfonrn. t ap. 


Pol. (Oct. PJUS): 

Va 

ssili.v. Trl. i.. 

l-liluii: 

U'lll. I\' 

.ii. 

til. 

1 ' pr. /.ml. 

Si. 

INdershmjr, viii, <>, 
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1 -.'4. tii!-. 1 ^ 

, l!l|U .. 
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I f raror/(): KaMKKI'.X : on cotton ( Hits**-). — N«»i ill America Lo-n.-r.i 1 1 v ; lloiiilo. 
Mexico {'Toit'iisi'inl) ; Mont^crral . l>nti>ii \\ . ■ ~ i 1 1 1 « i < • - ( / / uh'<o n/ j : I’ua/il 
■ Anr//r/r) ; Adelaide, Au~trab:i • A • •rfn'h) : India i I ,< f rut/ \ : laii'dntid ( / /nol>uhl\ ; 
l»n<sia { I’asxiiirri. 

F O 0 D-PLAXTS : Cottons ( (russi//”f/un. / .{! •• 'lit rut n m. \\ inli'i N i^lil -liadc 
’■Si tinman sp.). Melons. ( ‘uc.iimhii and raivl\ on OraiiL!<‘>. in Afrna. In 
Filmland on .Melons, and in Ami , ri' , :i prartieallv on all t n« in Ini an. :e . I urlulnru 
':l‘i'<tcru % (AftpsfJht hir/’Sff-ji/f .'forts, l.'-jo hum o/y Ititmrr ■*p]K, f, np/m nt<ifi i\ 
l'‘i ntxacH m i/rti s-h'oti is. ( hi'itojuuhiuti ulfuiut. J ‘In nf min rirt/hitm. Sf/llnr/n innhn, 
,t onrolriihis sp., A<‘(ihfph<t >,J rtf/ turn . fiunlmh A * 1 / "tn fihrlmnift . / r/fol in m 

rr.tfmsr. Malm mi n ntflfoliu . f^nt-.o/ns an ,, >/#/ ntn-i.t ol>rm:n. ffnntit/irsfnjm/tis. 
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f)/r//n rtamnnnis, Cornu* mas and all varieties of Citrus \ Pataca stratuom',,,,, 
Cos/nt/e sp., firtft)niu. I lyt! ra ntfra ^ I '///*/.% wo* , etc. 

The African specimens sent me by Mr. F. ('. Willcoeks from Lower Kvm- 
and those from British Fast Africa and the Transvaal agree exactly with :j ; . 
American specimens I have and with those found on melons under glass in Briraii;. 

The species is subject to great variation in colour, ranging from pale green bj 
yellow to almn'l black, but can at once be told by the antennal sensoria of t 
a late female and hv tlie cauda. 

Pergande says the sensoria on the third antennal segment in the alate feina!. 
vary from b to 7. I have several times counted as many as 8. never more, r 
usual number being b. It is probably a world-wide species. It is thought 
by Lounsbiiry to be indigenous to Africa, where it was first noticed in inn; 
attacking melons. Whole fields of watermelons and cucumbers were killed in tlx 
('ape Peninsula, and calabashes were also attacked. The aphis that caused >uc|, 



Fig. f». A/f/iia fftsjtfui. Dior. : (A) head and antenna of alate 9 : ( B) eornii le, and (Cjcaudi 
ot alate 9 ", (b) head and antenna, (K1 cauda, and (F) eornule of apterous 9. 

loss to melon-growers in 1890 at Constantin, the Cape Flats and Paarl 
undoubtedly this species. Founshury speaks and writes of it as the M'-l"ii 
Aphis. 9 In America ii appears to he common on oranges, but in Africa ii i- 
rare upon Citrus fruits. The aphis from melons in the Sudan that I t lie mglit 
was probably Koch's ./. ma/cac is . 1. //os.<jfpi/\ and it also occurs common!} "U 
Cosmia sp. in the Transvaal. 

Gillette (bourn. Fcon. Fnt. i, p]». 17t> -1SI) states that so far no eggs of t bi~ 
species have been found. Reproduction appears to be entirely asexual, as i> 1 1 o 
east with Aphis ahictina^ Walk., in Britain. 

In Africa A. t/ossj/pii is preyed upon by a Ladybird Beetle ( Ciiihnu>'n‘ ■ 
hum t ft) and by several species of Svrplud larvae. In India it is attacked hv :i 
t'rionyx sp. (Lefrov). 


* Ideatlet 2S, Dept. A grit*. (’ape Col. (191MJ). 
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Aphis pomi.,1, ( iivr iTIu 1 (i,i i n am,,-, 

Aphts tnah\ Fahricius. 

Aphis nmfifoliae. Fit eh. 

Aphis pyn\ Kittel. 

1ii>. iii. |,. |,l. ill. j s U7:: ; 1; 1M, 

,.J< (.1 < <■>) ■■ 1- II. I i, ii, 1. Ji. 11 >1 i l<n] i • 1 -nr.-iM.- ( i, „ i , , • 

i. p. 17H (1802): M,,„. l*i| al , / „ ; „ (ls „ w '„ , V 

. p. 2281 (1848). s.M.l Am,. Nai. 1 1 M. ■ 2 , i.p. , l s ,-j , ; n, ' 

I,,,. ->0, p. i,.j : lluckton. Mull,. ISrii. A j ■! , . i i . |,. 1 I. j.l. ! , Is;: , ■ | | 

I >ul let ii Orange li. (’id. \ iii. p. Mj t ] > n i % , ■ T ! , . , ,1 1: , 1 , j | , , _ t , . « . , , |. 1IM1 

p. 1 tips. lO.j ll,S { 1 !MM1 ), 

Ouaavii: Furk Statk i „a. i:,<r..p,.. 

I’OOD-I'I.AMS : AppUs. 

Tlir oiilv Afni-aii iv, m, I i- I I„,i | „.|„ nl ,,, , ll4 ;l 

found on imported stock. 



1‘ iif. <).—,[ [tfu-'f furn rest, Del (irueivio : alale ; . (A) li*a<l and ;i fi i:* ■ il»t ««*i 4 t <atid:i. 

(D) papilla cm hind win«f. ami (ft) hind lar>ti- : 1 I' ) 1 ! * I :,l, d ' l '"' 1 ‘ ''ida ,.f 

apterous Q : (II) hind It—r <*t oviparous . 

Aphis tavaresi, Del Guereio (The Blank ( imi- A phi- \f (1 1-s. «i. 1.1. ) 

Del Guereio, Broteria, vii. p. I Id, ] >1 . xvi, figs. 1 ^ - <1 !h>8). 

A fate viriparu/ts female . — -Dark brownish to black : cornicle.- and 'Hilda black ; 
•nitennae dark brown with two pale hand- ^ legs with dark h-inora aiid a dark 
hand at the. base and apex of the tibiae and dark or paler tar-i. nigs wiih 
yellowish brown veins and pale vellowish brown stigma. Ibad Hat. with a pah- 
median round spot, slightly' raised at the base of tin* anl< imac. with four pale line 
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hairs iti front : antennae not as long as the body, the first three .'i'<niii'iih ,j , 
brown, the fourth and fifth with a broad pale band <m the basal half, sixth hr . 
the first segment is wider and slightly longer than tlie second; the third ; 
longest, with from l «> to 14 sensoria showing marke 1 double contour lines, ah.;.'., 
the whole length of t ho segment, and with five prominent pale brown huh* ... 
om* side, and three on the other side, imbricated : fourth segment slight) v shu*;.; 
t han tlie third, show ing one sensorinm in the middle : fifth shorter than the loin ;: 
with a large siibapieal sensorium ; sixth slightly longer than four and five, \vh ; * 
one large and six small scu<oria at the base of the flagellum : all the scgnum, 
imbricated and with a few hairs. Lyes dark. Rostrum pale at base, dark a; 
apex, with a few hairs. reaching to the .second pair of legs or a little bovnni. 
Cornicles black, moderately long and thick, slightiy expanding basalh. 
imbricated along their whole length. Cauda hlaek. about half the length of th 
cornicles, bluntly rounded at the. apex, with many long thin pah* hairs. 
moderately long, femora rather thick and dark, tibiae long and narrower, with ;• 
narrow dark band at the base and a wider one at the apex : tarsi dark, of tu. 
segments, hairv, imbricated. Wings with yellowish brown wins and stigma, mmu 
browner titan others, longer than the body. L> uptf, l*(j to '1 mm. 

Apterous riripitrous J'emulr. -Dark brown ; two basal segments of antenna- 
dark brown, rest paler brown, third segment the palest. Legs with dark femura. 
tibiae widely black at tin* apex, tarsi hlaek, legs shorter and thicker than in tin 
til ate female, hairv. Cauda and cornicles dark. Antennae not (pule as lung ;o 
the body : the first segment, wider and longer than the second, which is parth 
sunk into it :*thc third slightly longer than the fourth : the fourth sliglub 
longer than the filth ; the sixth slightly longer; than four and five’; a s i n g b 
sensorium near t lie .apex ol tin* fifth and one large and six small at the ba-c <•: 
llie flagellum : all the segments imbricated, and each with a few hairs. ( ’aiid< 
rather more than halt tint length of the cornicles, with mans long fine pale haii> : 
cornicles black, imbricated. Head convex, with several long pale hairs. A 
lateral tubercle on each side of prothorax and live (f>?) pair^of small short, dark 
tubercles behind. Cuticle with hexagonal ornamentation. A few hairs on tin* 
body. Lnu/th l*.i mm. 

On pa unis female. — Similai to tin 1 foregoing, but. the third, fourth and tin 1 : 

antennal segments pale. Legs similar, but the posterior tibiae much thickened 
head slightly convex. Lrupth l*]i) to g mm. 

Aprnph. — Similar to apterous female, hut the cauda shorter and the wing-bu I- 
dark. Head slightly rounded in front. 

PoiM'LTGUKsiC Last A fill c a : Xainhc/.iu ( 7’arar/’> ) : Nyasalaxd: Fdani'n. 
vi. 1910 (f)r.J. K S. Of,/): I>m r. Hast Africa : Njoro ( V. J. Andrr.>«,> \ . 
Xanzmsai: : iii. 1911 {Dr. IT. M. .lifers). 

FoolM’I.AXiS : Citfus trees and Cotton. 

Del G uereio describes and figures a black citrus aphis from the Xainbo'i 
region as Aphis t a rarest, but the (Ascription is not at all full. However dp 
general appearance of the citrus aphides sent from llhintyrc and Njoro agree -*■ 
closely that I feel sure they must he the same species. The figures given ip 
Del (fuercio do not seem normal, the cornicles are much constricted at the ap ' • 
this occurs in some few of the spirit specimens I have seen. The specie- n 
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undoubtedly subject t,, i|( i . i , 1im)] 

thickness and form of tin- run, ml,- j.,, |„,. h , |n , , 

characters gtvon horn arc the same in all. < 

inllul tarsi, a* figured by Del ( un-rcin. inn tl u . mnj.,,,,, 1,7, 
hexagonal sculpturing of ..jitirlr „ m K,.| s ■ 

,l,irk hind tibiae, and l! ,,v arr rvid, „tlv j,, V f,.,„Vl,'" 

scnsona. Aj.lerae -ent Iron, Zan/iba, 

>1 ►(.»<• ies. 

In spite of the dHRnvnt form „t ihr j h 

seems no reason to doubt the idriu ilir-i! iu„. ]. „~,j ' 

on oranges at the Cape. It may refer n, t|,is v| . ,, i | " . 

which occurs with it. Loutish, iry speak- of i: v s,,, ,! ,< 

■>. Dept. Ague. Cape Col. I -Wan I -late- that it i- pr.Ve.M 
I undid. 

It lives beneath the leaves and on the shoots and hi,, 

to curl tip and become much deformed. 


) ( , 
wb , 



I'ilf. '• — - I j'h/x xnhfUtlht, Thin. ; ( .\ ) |n;i*| :ir|.| ;ifit* lili.t. • I', j ■ • n it;, l< .i ■ t> ! < < ‘ i , ttnf , ,.j t \ ,; 

(D) he;nl ami iintcuiia <if apterous V. (<o pr«iili<.in« i<- papilla. # >• ) n-..n;i .,n li.-li . - -u- • • i t 

(I’J) c-auda of apterous 9 : (F) larife papilla (•■ ) in I rout r»| third I- • i'-j. with -malf me p.,, 
papilla (»•). 

Aphis solanella, sp. nuv. iKi«*>. 7. n.) 

• ihitr vn'ipurons female. — Head black : jinicmiac no; n huii* a- i ! i<- i > • i , J \ , tin 
,wo segments and tin' sixth dark, csppchill y tin; ihu iirst. tin- third ••■omnii 

:i little longer than the fourth, the fourth a lit t h ■ lnncvr than tic tilth, ihc tltird 
v 'nh Id to IS sensoria scattered over its wind** IculmIi. tie- binrt h with ( t 1 
■icnsoria. Eyes black. Proboscis dusky at the apex. I'ruiini u.n w Unwi-di 
jrreen ; thorax black. Abdomen e-reon t" ereenish brown. with dark meilian 
•ross-bars, four black lateral spots and a proiniuenl one. bet warns or jits I eaudad 



FKKIJ. V. TULOliALD — 


*)i the corn irk*.-, which haven dark spot at their base : one large ami one >nu[i 
lateral blunt tuhcrele on each side before the cornicles, and a large one belwi . 
them and tin; eauda. Cornicles short thick, black, strongly imbricated, sliglniv 
expanded basal lv : anal plate black : eauda prominent, black apicallv. with inaio 
pile hairs enrved apieally. Legs greenish, with dark apices to the femora and 
tiljiai 1 , and dark tarsi. Wings with yellowish brown insertions, brown stigma au i 
veins. \ enter of head brown ; of thorax dark brown : of abdomen green, e\c* j,: 
lor a brown anal plate and traces of basal narrow dark bands. Lvmjth 1\> inm.. 
wing expanse 7 mm. 

Ajittn'viix rtr/jj/nons fnnnir. — f lead and thorax black; antennae shorter (Inn, 
tin* body, the two basal segments black, also the sixth, remainder of antenn:ii 
greenish, in some specimens the tip of the fifth being dusky ; the third segment 
i.> longer than the fourth, the fourth a, little longer than the fifth. Pronotum 
with a prominent blunt spine on each side. Abdomen brownish green, with small 



Fig. ft/tiii noli/ tit: I la, Then. : ;t!nluincn of alaic - 

lilai'k (literal spots in depression* on each side, uuc large anterior blunt process 
on each side, a smaller one behind and a large one between the cornicles and eauda. 
Cornicles black, expanded basally, inihrieated. Cauda black, spiny, with numer- 
ous pale hairs curved apicallv ; anal plate dark. Legs greenish, apices of tibiae 
and the tarsi dusky to black. Venter deep brownish green ; coxae and anal 
plate black. I.rnrjth 1 ■ 7 to 2 min. 

British Last Africa : Njoro, i. 1913 < 7'. ./. Anderson). 

Konn-rtAST : Svhinitm sp. 

This species somewhat resembles Ivoclis Aphis rhei from rhubarb, hilt is 
certainly distinct, tine alatc female shows four sensoria on segment four and 
another three, the majority none. .So tar as i can see from the material sent, 
the lateral abdominal tubercles arc marked. The colours given arc taken from 
alcohol specimens. The marked antennal ornamentation of the alate female will 
at once separate it from allied species. 

Aphis persicae, Boyer (The Black Beach Aphis). 

Aphis miti/t/auh , Buck too. 

Boyer, Ann. Sue. Ent. France, x. p. 17.) (1841) ; Buckton, Mon. Brit. Apli. ii. 
p. 104, pi, Ixxiii. figs. 1-5 ( 1877 ) : Lounsbtirv. Leaflet no. 28, Dept. Agric. Cape 
Col. (190ft). 

Cave Colony : midland and nort kern districts ( l.oiiiishnri/) : Natal ( Fuller ) : 
1 RANSVAAL : Pretoria, I. vm. 13 ((f. HrdJorJ). — Europe, N. America and 
Australia. 
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quite distinct. 
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Aphis ligustriella, sp. m,v. 


A[,f,n",s rin/imwx fimut . . < . ,v. „ : I,,;,. I ,|.,rke, , - , 

lilaek : ha.-e and apex aiiieimae hi, inn: ley- »it|, ,h,rk 
dark tarsi: ttanda dark. Antennae .-l,,,rlcr ilia,, ih, l„„K . p, 

and longer than 1 he see I. third ih, |,>ng.-i. I, .mil, and lilil, al„mi 

lnng as the fourth and lil'th. the Im-al p,,rtiun ah, an half a- ha,., 
the segments all imbricated. A lateral papilla each side „f 


lllk ill HU || t " 
l" tiiu;i, :t 1 1< I 
1*1114-111 l-ln,|(|«-r 
« 'I'l.ll, -l\ til .1 - 

1 In 1 1 I ! 1 1 1 1 1 : 

| '[‘I'liut urn :i ih { 



a smaller one between the second and third pairs of I'm iel»- of body with 

reticulate sculpturing. Cornicles hlack. of moderate length, thick. expandin" 
towards the base, imbricated. Cauda shorter t liau tin* coniich*'. doop brown to 
hlack, with three pairs of hit era I hairs : anal plate hlack. Lc^s modiral* iy loujr, 
apex of tibiae and the tarsi blackish, femora and tibiae with short hairs. 
J.ent/th 1*3 to 1 * > mm. 

Transvaal: Pretoria, 1. viii. 1.3 ((*. /Jxlfvnf). 

Food- plant : Privet. 

Described from two adult apterous tcmnlcs and many inimaturc lorni.-. 1 he 
euticular ornamentation and the lateral papillae dmt mj_ r iiidi 1 1 1 i > species. with its 
dark thick cornicles and l>lack eanda. 


Aphis nigripes, sp. nov. 

Apterous cieipttrous fetnolr , — Head brown ; eye.- black. iVonotmn and thoracic 
lobes yellow. Abdomen yellow, with live small black specks on each sale. 
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Antennae <lark: base of third segment pale; legs black; anal plate and eauda 
black. Antennae a little more than half the length of the holy' : first segnien 
wid<;r than, but of the same length as, tin; second, both black : third segment th. 
longest, basal half pale, all the rest of the antennae dark brown to black ; fourth 
segment a little longer than the fifth ; fifth with a subapieal sensorium : the sixth 
shorter than four and five together, its basal area about half the length of th,. 
fifth ; all the segments imbricated and with a few short, stiff hairs. Head will, 
a few fairly long hairs. Proboscis reaching to the third coxae, thick, dark at 
the apex. Pronotiim with a small pale lateral blunt papilla, another about the 
level of the third pair -of legs, and another between the cornicles and cauda. 
Cornicing jet-black, thick, expanding basnllv, prominently and closely imbricated. 
Cauda prominent, rather less than half the length of the cornicles, with seven 
pairs of lateral hairs : anal plate black, spinose, with several apical lateral hairs. 
Cuticle of abdomen reticulate*, a few hairs over the surface. Legs black, 
moderately long and rather thick. fstujUi 2 to 2*3 nun. 



I 1 lg. 10 . — Aphis nturifu'x , Then. ; (A) he: id :tnd antenna. ( It) eauda, and (C) cornicle of 
apterous 9 • (H) base of antenna, and ( K) proboscis of :ilate ? : ( F) cauda of nymph. 

.//c/e rh'ifmnufs Jentttlr. — Head brown; eyes black. Pronotum yellow; 
thoracic lobes black. Abdomen citron yellow, with three black spots awl three 
pairs of smaller dark .specks interior to them on each side ; a large black spot 
behind the base of the eornieles. Antennae dark. Cornicles, eauda and mini 
plate black. Legs black. Wings with yellowish brown veins and yellow 
insertions. Antennae wijh the first segment wider and longer than the second : 
the third with eleven to twelve sensoria along one side, the two basal ones united, 
imbricated and with a few short hairs. Proboscis not quite reaching the third 
pair of legs, thinner than in the aptcrofts female, the last two segments dark, the 
rest pale. Metanotum and metasterftum black. Cauda black, curved upwards, 
with three pairs of lateral hairs, a little more than half the length of the cornicles : 
anal plate black, with many hairs. Cornicles black, cylindrical, slightly expand- 
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IN If «lt the IlKU’kl'ill \ ;linl idu-iiv Hi) »*r 'iiMtril. |,< 

pale. Wings with yellowish hrouti win- and -iiyina. .ml \ ( ; !. 
2 to 2\> mm. 

Spmph . — With rather thicker an l dn.rt.-r l»!a«*k du-k\ 

short dark bluntly triangular eauda. with tin,, pair- <>{ 1 ti.ral 
plate <lnsky, with many lung chu-Cic. in inn. a- ^i-.nip m-_: 
Four dark spots show on the pruiiutmu. and tin- middle ..| tin nu-ni 
in front. fjcH'tth \’i> to 2‘3 nun. 

TjIAX*vaaL : lhvtoria. 1. viii. i:i i C. H 
Food-plant: W illow >p. ). 

Described from a number <>!' spin; -piTtimii-. wlmh nnl.n 
nearly all damaged, except tin* nympha.- . ihnv w« iv unis lour al; 
nolle of these had cnmjilcti* ;iii!. , iiii;r. A wrv marked x » • 1 1 . » w 
prominent black legs. cornicles. canda and antennae. 

Aphis coffeae, Nietner. 

Morstatt, Der Pflan/.er. Dar-es->alaam. i\. p. !i!»* ( 

CiKKMAN F \> i Afuh a ( .Morshtli ). 

Food-plant : Codec. 


Aphis rumicis, Linnaeus i black Fly or Collier). 


Aphis pttjun’t ri.<) 1* abricius. 

A pit is tfi irtspeos . Sc h nt 1 1 k . 

Aphis fu/u/t , Seopoli. 

Aphis atripliris* Fabririus [un- laiinanH. 

Aphis opnrincSi Sell rank. 

Aphis (t nmtht , I Iausm i mi. 

Aphis iJahU(t*‘i M«.dey. 

Aphis rconyini , I" abricius. 

. I phis ttlic.is , i* abricius. 

Linnaeus, Syst. Nat. i. 2, 721. 73/. il7.i7i: 

London, xi.\, pp. 4(17- 170, i»l. ii. Iiir- 1 M ‘’ rMaM - !)l1 

salaam, ix, p. 2!)(> (If* 111). . 

Lehman Last A fine A < k— • 

India. 

Morstatt records rl Ironi eowpeas in Alina. ‘ " 

life-evele and references, sc- my paper in lie ' '.i.l ..t lie l.-ar 

Two 'new food-plants linisi lie added f. tin- l»i I 
Vhj, lu ,;,dju«!) and orifin.. in India ! L-lmy I. 


Aphis 'Myzus) nerii, ISoyei. 


. f ji/tts (tsclt'ifiitilia, l’asserini. 

Hover, Ann. Sue. Lnt. I - ranee, v. pp. 
pp. 22, •>:> (1803) : Ferrari. Aphid. Li.a 
Love i : Cairo i /-'. C. IVilUo'lts). 


jJil-lMi 1 1 s 1 i i : 
illiae, p. 02 ( 18 / 21 . 


I*:,- 


.mg* - :md 
iiri-l l<‘- . .fii.i! 

m.-- ,c,<.:h. « . 
n • * 1 1 1 1 1 1 i- da- 5, \ 


lie leu dt - .m I 
- 1 1 fie. Will, 


.1 . Ihl. Agne., 
> l , an/«-i'. I kir (•-- 

Aiuerica and 

-l ,,f fu( id-plant 
d nf A g rtcilh live. 
1 v t'ivi n, namely, 


•rini. Aphid, hah. 
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l-'ooij-i’i, \ s i .s : Oleander ( Xcrittm nb under). AseU-pitis eurauti , A. ad* 1 pin* 
•jru ndijloru. and tufurosu. and Citrus nnrautii. 

Aphis africana, sp. nov. 

Alutn rtrnuirtHt.'i -Head brown : I lobes deep brown to black ; 

a I >d omen of curious shades of green, with dark marks at tin* sides: antenna-, 
legs. cornicles and cauda deep brown t *> black. Antennae shorter than the Wlv : 
first segment broader, hut scarcely longer than the .second : the third the longest. 
\v i 1 1 1 1 3 to 20 sense n*ia scattered over it. thicker than the following : the fourth 
about half the length of tin* third, with o to -l sonsoria ; the fifth about as long 
as the fourth, or slightly shorter, with a snbapical sensorium ; the sixth with the 
basal area nearly as long as the fifth and the flagellum not quite twice its length ; 
all the segments imbricated and witli a few short hairs. Head nearly flat, with a 
central tubercle in front, and four hairs on the vertex, hives largo, black and 
red. Cornicles rather short, black to deep brownish black, in some specimens 
cylindrical, in others slightly swollen in t lie middle, imbricated. Cauda tmi 
quite, as long as tile cornicles, black, rounded apically, with several rather long 
pah* hairs : anal plate large, rounded. Mack, with long hairs. Legs moderately 
thick, uniformly dark brown to black, with numerous short hairs. W ings large, 
with blown veins and stigma. Proboscis short and thick, reaching to about the 
second coxae. Lnujth 1*;> to 2 mm. 



Fig. li. — Aphis africana, Theo. : (A) antenna of alate $ : (15) antenna of A. avenue, F. : 
(C) cornicles, and (JD) cauda of alate 9; (E) antenna, ( F) cauda, and (G) proboscis of 
apterous 9* 

A/derous viviparous female , — (ircen of various shades, head darker in front, 
almost flat in some examples, slightly projecting in the middle in others, with 
four hairs in front. Kyes large, black and red. Antennae considerably shorter 
than the body, brown, the third segment paler : basal segment longer and 
broader than the second, both dark : the third the longest ; fourth rather more 
than half the length the third : flftli about equal to it. with a snbapical 
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segments imbricated ami with a f,. w |, a j, x< j r . 
hut a few seem to have paler l.-s. thicker (ha,, in tin. alatae and 
Itatry. Proboscis short and thick, dud,y a t tie apex, read,!,,.. the 

Cornicles black, imbricated. rather short. lin.l, i,~,|. ,. r 

pawled hasallr, or else expanded in the middle or towards the a p.x, 
anal plate black, hairy and spinose. hairs rather |,„,e a ,„i pale 
to i*o mm. 

Nymph.— l'aler than apterous female*. I.m unh !,. ;i ,wn leg*, 
and black rounded esuidu, winjj-iMM-i gr.vui«d» ; head n* 
third and fourth segments paler. Bruhuseb w|, on aUl | { | n ,.| N 
not quite reaching th,* second coxae. l*.\ i<, i s 11lln 

Buitish East Antic v : N jom. i. i T. ./. . 

Food-plants : Broom Corn ami Bar!c\. 

1 at first took this insect to In- (In* European and American Aj-hi^ i S,p h, >,on/ih ) 
avenue but I now think it must hr distinct. Tin- ant. linin' «d tin- alair l. inalcs do 
not agree : in avenue the third In tilth -egment- an- immIK pno j,|«.,| u,tl, M ‘nM*ria, 
there are none on the lift li in uf'riru.'u and mme t<. u-n few mi the f.nirlh. 
Moreover in avenue the legs are m>t all hlaek a- in »//W, ; and in ih<- apt. rac 
of the latter only tin* tliird segment of the antennae i* pale. wlnT.-a- m mmu. 
the first, three segments of tin* anlennar am pal* 1 , and tin* n< • i a r i « •« am pale with 
a dusky apex, while the ex setter I tail i- more ilian halt tin- length nt tin- «• miiclc*. 

But as lVrgandc says (Bull. 1 1. I’.S. Dept, Aerie. I >i \ . Kul. p. I". I !t<i | ) that 
there Ts some variation in the tiilinvulalimi. of the antennae a.’. I a** und«.uhirdlv 
pale-legged varieties occur III Africa, il i- pii*-ihlc that I hi.- i- <nil\ a varnt\ 
of avenue. There are also marked difference- in tin- et.iiiielr" nl this -pecio 
from those of .1. avenue of!' nil'll iirenid from A inerira nr intmd lo me in 
England ; but they le*cmhle the cornicle* « if the form lomid on apple in 
Europe. I hope to deal fully with thi- -perie- at a future d:.i.-. 


Myznx fin' sir nr. Sulzer. 

Sulzer, Ahg. fleseli. Ins. p. lnfi, pi. ii. I and ■> (!«<''). 

This species has hei*ll recorded :i> t li* ■ Bhe’k l*« :n-h A pin- i-v I V "I n-t Oirv ;.n«l I idl-1. 

As pointed out. tin- l»l;i<k IV.ndi A pin- 1- I ->i,- ■■ /,< /*.• m . oi l ill r« < e l - "f Ilf My ns 

evidently refer to that. specie*.. 

M i pus rr.ru. Fahrieins. 

Fuller records .\fyzu* nru-', F.. from Nai il I »« : .» .i-c <■•>'. I.m p i* 

the Black Peach Aphis. Evidently t h i- is . I jth n < , I L •-<*. 


Hyalopterus pruni, Fabririu-. (Tin- Mealy Blunt A phi*.; 

1 1 yuloplcrtts ttnnut/nis. I* a hrieius. 

/ lyalopirrus phftujmii iroht. Oust hind. 

Fabricius Sp. Ins.’ ii, p. :!«•'> (I7«l): K:ill . nl.a. li, Mmi. I'lkm/. 
(1S43): Koch, Die I’tlunz. p. -JI, Hlw. a7 :i" 'ls.-,7i. I'.m-I,!.m. Mm. 
ii. pp. 110 111. pi. I.xxv, lies. 1 r, (1x77).. 

17 V < ; it : Cairo ( /■'. (’. O’. //. '.i.'A . i I'.iirope ccw-rallv. 

1’ oo I >- c I ,A Nis ; /’/-Huff* spp. and vari.m^ Kn-lic- ( Atun/h .), 


11. i'. A pli. 
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Specimens sent me hy Mr. Willooeks exactly aerroe witli British example 
The species appears to ho common on rushes ami plums in an 1 near Cairn. 


Toxoptera theobromae, Sehoutoden. (The Cocoa A] this.) (Figs. 12 . 1.5. ) 


SehoutedeiJ, Ann. Son. lint, Belg. p. 3S (l!)Ofj). 

S. Niokhja (A. f). f'raror/f) ; K a M i:i: VS : Moliwe. Mahcta, Victoria :m 
Bihundi (Hus. sc> ; FuKXcll Coxoo {Heim) ; Uga.vda : Kampala, 1. vii. 1 

{('. ( . OuU'deif ). 




X a! 

- y r-n r rr-r-r . r~t™ ■ - — j 


’ / pj- i_JJ- tid 'AJ- f jUiJ- 



^ ' 


Fijj. 12 . — Tnxtiftfnui tl/rnhroimir t Sellout., ulato 9 • (A) head ami antennae : (11) cornicle ; 

(< ') eauda. 

Food-plant : Cocoa (I'heobrvnut earn »>). 

This appears .t ft he the common Cocoa aphis in Africa. I believe ii.is al 
found in (lie Belgian Congo. 4 * 


Toxoptera aurantii, Boyer. (The Black Citrus Toxoptera.) ( Figs. 13, Id.) 
Boyer, Ann. Soe. Ent. F ranee. (1) x, p. 17s (1841). 

N vasa land : Blantyre, vi. 1910 {Or . ./. K. -S'. Obi ) : British East Akuic. 
III. i. 12 (7\ Anderson ). — Soul heru Furope and India. 



Fiif. 13. — ituraiitii, l.oyer. a. la to 9 : (A) bead and antennae: (Id) cornirle : 

(/d) surface <»f cornicle. 



•M'UIi AN \ I* 1 1 1 I ' I ] > V 1 . 


l'liun-i'L.vxis : All Citrus nv,s. 

I cannot separate this African Cinu- -pci,- tr,.m i i„ I |,. lVl 

Kuropc (described by Hover de Foils, . ,,, 5 t j , ,,,, H1 k _ 

September and in nroetihouses in April. It- unto.- hi,,, v '„ ., 11Ah 

Selionteden places Kaltcnhach's . 1 mm, H o , \l , ,,, ( 

synonv f this species. I do not think ii 1- tl, K a! t , n I I, , . . . 

from Camellia jap-jnira anil Sclnmtrd.n f i-« ||, , , IL \t , u Sii 

Knt. Bclg. xii, p 2do, 

Boyer describes tin* abdomen <»l t h« - aim,* t • in:i K> a> ! , ( \ in- : | |( . ^ i , j t , l(|Vt>|1 
above and the short l ornit lcs gtvriibli with api.-.« r | M , 

abdomen Is brown and tin* rornirle- a<r m ■>d< -r.n .-l \ !.m ; - and K.. it - 

ToJ'optrru aurantine (Die Ptlanz. p. 251 . li_-. ;;:bh iV.nu p-mn r.»nat«- ha- 

also brown eornioles and a brown 1 ». ». I \ an>l nm ]*i»- > i ) >1 v b,» K di.nhi, h- 
eumr/liac , but I am sure it i< not 1 ><>vi|A film- .pci-h-. 

Buektnn’s genus ('n/Ion/u { Indian Mn- •out N i ' I ' ■ " . ii. p. » i- i|i;ul\ tin 
same as To.ropter,/. 

Toxoptera graminum, Unndani. (Tin- Southern t irain lid-.. u.» 

Aphis grant in urn , Ixondani. 

Kcndani. Nuovi Ann. Son. Nat. Bologna. idt \i. p. in ilv'cM; Ma//anti, 
Nuovi Ann. Son. Nat. Bologna, (b) vi, j i j «. b 12 b52 i ; I \i --crini. Hull. S"< . 

* Kilt. Ttal. iii, ))]). 151. 21*. .’bin. I > 4 : * tlstioi ; Pa--rniii. Aphid. lialn-a<. p. v.s 
(1803): Horvath, lxovartani kapok, i. pp. 1 lb II'. i]s v li: S.j... /.-it-. I'm* 
Pfhmzenk. iv, p. 4- (1894); Horvath. Kn. K« g. 1 1 mejariai- p. oo ( 1 ^ t * ; » ; 
Del Guereio, Nuove Ixol. K.’Staz. Kut. Agtwria. Kir* n/i-. (I) ii. p. I I'- i I'.'inn; 
Perga tide, Bull. no. :>s n, scr.. I'.S. Dept. A i i < • . Div but. pp. 7 10. pi. i 
( 1902 ). 




B 


>> 


l-'ie. 14.— -Antennae nf alale ? of (A ) / c I ■ 11 " ■ ‘ ^ -n.i.o,,. I', own. 

British East Africa : Njuro, i. lb 12 ( T. •/. l<«/< rum i. Snnilicrii and 

Central Europe mid North .Vinerien. 

FoiiD-PI.AXTS : Wheat, lhirlev and l»r,nnn ( or'i in -A ! lien ; Oni-, Spell 

! Trill, urn spelt u), C’onrli urass ( U.,nh-um Soli Cl 

[Unwins mollis). Corn (Zert mtils). Son//,,,,,,. Ih„h,i,s ,;/»» or.,! ,. Loin,,,, r non,. 

This aphid, which appears tn he mnjnly found on S i r:in.in;iee-,e. i- very 

destructive in parts of Hast Africa, a- well a- in I'.urnpc I in North Amein a. 

where it is known as lie Southern Crain J.on-e. 
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'1'. ,1. Anderson (Ann. Kept. Agric. Brit. 13. Africa for 1911-12. p. 115, 

«tvs that this s pefirs wits responsible fur rotisiilcrahle damage to the wheat crop 
at Njoro from .lime to November, 1911. I le speaks of it as the Wheat Aphi, 
or Wheat. Green Fly. 

Tuberculatus quercus, Kaltenbach. 

Anhis f/nsrcits, Kaltenbaoh. 

Aphis suberi-S) Tavares. 

( 't/tiipti'rus i/Httrcus, Koch, Buckton, etc. 

Myzutrailis querens, Va.sserihi. 

Kaltenbach, Mon. l’flanz. p. 98 (1843) ; Katzeburg, Korst. Ins. ili, p. 217 
(1844) ; Walker, Ann. Nat. Hist. (2) i, p. 3:17 (1848) ; Koch, Die PHanz. p. 218. 
figs. 290, 291 (1857); Buckton, Mon. Brit. Aph. iii, p. 21, pi. xc (1880); 
Theoltald, Sec. Kept, Fco„. Zool. llrit. Mns. (N.U.), p. 122 (1902) : Lotmsbmy, 
Leaflet no. 2fi, Dept. Agrie. Cape Ctil. (1903). 



C 

Fisj. 15. — Fore W'imj of (A) T"S<>f‘Uru thn,J,nnntu\ Sellout., (15) A phi* htrarrSt Del Oucivio. 
and ((. ) Drifiifilus jursicuf. Choi. 

Cape Colony (Lounahtn'jf ). — Europe generally. 

Fool), plants : Quax 74 * pcdmiciditi tt , ty. st'ssdifloi'fi, Q. dc.i\ 1 (tshnica pt/nrifo. 
Widespread nml abundant at the (.'ape and considered l»y Eoimshtirv to la* a 
ehauce introduction from Europe. 

Dryaphis persicae, Cholodkovskv. (Fi^s. 15 . Id.) 

IsUrhn us -prrfictu^ Cholodkovskv. 

Cholodkovskv. Zool. Anz. p. 47*2 (1SD9). 



AFi:ir\\ vrnimnAK. 


Upper Egypt*/),. /.. //. 

Foo.v-plaxts : I'oaeh. Apple-. Apricot. l*-:.r 1’lun, 
Dr. (rough says that this D.vjm if„l A P I,„! 

There is -real variation in ti,. length „f „ w , . ; - 

The marked wing ornamentation will s,.p :uatl , u f,.,,,,, 
i far known. The ne-nration of the g,-nu- /)..■«,, ,-t, f, 

i- very distinct from that .if AIM,, |, ;1 Vl . 


d In l 


lnr\ :i 
•r At 
K .all,, | 

•VII I III, lit 


r. 

ui! I *\ 1 

in Aj'lu 


n 


.. r ' ' ; - - •- x. 


E 



'>> 


V -U; 


rjjj. 1 1». — Dnjnjthi n pc-j 'i'-ot . I ’) i< >1. : t A ) I :in<t :ntl,mi:i < l> i Im, I i n-,i- <>t it it, , 

(<.’) ln*:u! :uul aiiUMiiia of ajii“imi». .. . . |; i pi,,!,..-, ] , n:i 

Lachniella thujafolia, s|i. hoy. i I'ie. it;. _ f • 

.1 ptrronx riripurous fninilr . — l-'awn-i-oloiii v I. brown or nn -e ni-li liriuvn. 

limes orange-brown heliinel. Head darker, and sennet inn-v the pronot nm :el-u 
two divergent dark lines of spots in the front pan of tin- al»hinn-n and two new- 
)f dark lateral specks, apex chirk, with dark hair, aliuu-t hlaek. Antennae pale, 
dusky at the apex and on the apex uf the pinndt ininte ■i-nun-iii : the tilth 

segment is also soinetimes dark. lags fnwn-.-ol pale, tarsi and apex uf the 

tibiae deep brown, base and apex or only the apex oi the lernora dark, coxae dark. 
Antennae rather short : the first two si-gine-ct- ahont cepial in length, the lir-t 
somewhat the. broader : the third the longest, ecptal to about the iunrlh and liith 
which are either e, pad in length, or the fifth a little longer than tie Iunrlh. the 
latter with a large sensorium at the apex: the -ixtli ecjual t" "i - 1 1 1 1 1 1 x longer 
than the fifth, dark except just at the lu-.-. with a xerv -Inert hhint nail, a large 


ulow : all 


>cnsoriuni nt its bast* ami two sm:ill<*r 0,11 ^ 

h nirs especially long on the third t<> tin- fihli. I i°h 
acuminate, ttpex dark, reiiehing beyond the t Intel pair 1 
Abdomen with short hairs all o'er: eanda round. -d, 

'even dark spots surround the spiracles. with .-maile r ' 

-liort. slight.lv elevated and e-r.iiie-iil, siirr.jiind.-el by a dark ar.-a. 
atelv long, rather thick, apex of the tibiae tend the tarsi dntk, hair. Inn. 
and longest on the outer side of all the .-egment-. 

TttAXsVAAI. : Onderstepoort. <i. iv. 13. and I ’re-tuna. 1.. 'in. In ( /)<--./ 

Natal (?) ( huihr). 

:t?p2C 


1 1n 'f^iiH’iil * ha ii’N . 1 Id 
i.-ci- 1« ini* :nnl 1 1 1 1 1 u v (, r\ 
Irif.-s. r.vs 'lark, 

liluck. wil h I ilii • ■ K hair* : 

n ; roniirh ■- 
nui'!i‘r- 
1 1 1 1 1 1 * ( ■ - 1 


c.h : 
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Food-plant : 'Chijn nrh'Htnlis. 

Described from a number of aptorao anti nymphae sent. mo 1> v Mr. Derail 
Bedford. I can find no described Lachnid from Thujas similar to it, In i]n 
yoiino forms the colour scorns paler and ilio proboscis may project beyond tin 



body. The nvmphae oencrallv resemble the apterous femnles, lint the fifth 
antennal segment is markedly hmnor ihan tin* fourth and cjiiiu* as lone- as the sixth. 

This is probably the aphid that Fuller refers to as be int*’ common on the hedi'c- 
of 'i'lmju in Natal. Mr. Medford siys ii seems t(t lie common in the 

Pretoria district. 


Eriosoma lanig^rum, llausmann (Woolly Aphis). 

Aphis {SchizoiH’Hva) It/uit/r/'/t. llausmann. 

Corrtts malt , Bindley. 
lu’iosoma nat/i , Blot. 

Sell izo/if' tint utnrricu tttt. Hi lev. 

Srjtiziatrnra /0//7, Fitch. 

llausmann. Illijr. Mu“\ i. p. 440(1802): Bindley. Anim. Bioo 1 . iii. p. 200 (1803): 
Sainouelle, Kninin. (‘niupend. p. 232 i 1819); Blot. Mem. Soe. Linn, du Calvmlo-. 
i, j). 114 (1824), and Mem. Soe. Ajjrir. do C aen, 1831, p. 58 : Kaltenbaeli, Mon. 
Plinnz. p. I til) ( 1 S43) : Gilev. Bull. I .S. ( i tail, N ( » eng. Sorvev, v. pp. 4-1) (187!*;; 
Uuckton. Moil. Brit. Aph. iii. p. 89, id. ev and evi. fig’s. 1 ~5 (1880): Lounshury. 
Leaflet 2. p. lo. Dept. Agric. ('ape (’oi. (1896). Theobald. Insect Pests of Fruit. 
]). 141, figs. 1 16 126 (1909). 

(’ape Colony ( l.tamslntrn)^ : Natal ( FttUrr)! : British East Afkk a 
(Antfcrsott)§ : Orange Hivki; Colony ( Dewar ). — All countries where apple 
and pear are cultivated or found includin'; Southern India where it is destructor 
i B nekton, I ml. Mas. Notys, ii. p. 52). 

9 First Kept. Gov. Hat. 1899 1 H », p. 95 (1901 ). 

r llept.Gov. Km. for 1 896, pp. In7-114, tig. 21 arid plate iii, (1897) : ibid. for 1898 . •" 

(1899) ; Gape Agrie. .Journal, 12lh <Vi. 1899.*p. f»4i. 

+ First Rep.Gov. hint. 1899 -i960, pp. 9<f-98 (1901). 

£ Ann. Kept. Dept. Agric. B. K. Africa, p. 96 (1969). 

Farmers Bulletin no. viii, pp. s-io (1905). 



U t:l. \ \ MM! Ill] || VI'. 


Foon.i-i.AXTS : Ai.pl, ■. lYiu- :1 ,„| 
Lounsbury rocimi* A p 
(Vimmun ami at .mi* time \er\ , | nw , . 
Kastern Section : i? i< aU.. v. i v lan-m .. 
introduced into Uritish Ka-t Africa vV h» -r. i: 
rapid.* Do war say- " pr..hah|\ p ri . V( . Mj ,,, 

Colony. " + 

Miss K. Patch h:i" recently -Imwii iliai hi 
between tin* elm ami apple, « -i i l'mli. j];. 
In Faiglnnd this doe- not appear !•. Hu- e» 


•ni'l 1 ,1 m in N i : * ; j| 
•dine; -mi ! hi- a | i)u * 
v»- a; ’iii t a : m ■. , ■ 

Nat a!. li ! i a «. 

- ! liu'l! 1 pllf.l ' |, .|1 |];| > 

li- • 1 1 - > vii 1 - . . j ; j t , 
Aui.-ri; ml \\ .„,|h 

Main* \ • 


Vm. r. 


, ■ l lll A 


\ (‘Ills 1 1 1 1 ; ; l ; 

■ ■ i . I h-t. 1 “ 


Rectinasus buxtoni. Theobald. 

1 hooba Id, I In* lMitniun|iio;i>] . \lvii. p. Jan. ] m | j 

EaST Alo.KUIa : Lamhese. Katna. V i\. 1:1 ( /$■>,-(,>., an i (inrun, i. 

Foil ml in tin- nests of lloth .potni/r/n. j m. ami /A- an.l 

also in White Ants* no-ts [ A////-,.,*. rm- , Ih.-o l-'.\ i*l* m 1 v a irm 

myrmeoopliilous specie-. 


Forda rotunda, Theobald. 

Theobald, The FntonnduLrCt, xlvii. ].. :;u. Jan. I'M 

10. Ai.o i : ilia : llammnm. Me-Cmt ino. t\. 1:: i. 

Found ill unis’ liests ( l'n piinnmt malit un, \. 


Phylloxera corticalis, Kaltenhach. t f . 

Ivaltenbaell. Die Ptlan/.en- Feimle diT In-iclen. p. <177 i 1 >7 I i : llienl.ald. 
Second Report Fen. Zool. 11. M iN.il.i p. \'i'i 'liurj; . Luine lnn\ . Cape Aerie. 
Jonrn., De<*. 190,‘J. 

CaI’K CoMixy : Kinjr Williams Town ami ( inirjri : l'i:\\-\.\ \i . - l.m i >pe. 

Knot >-!*]. A NTS : tjnrmt,< rul/in ami tin- Soutii All n an i >al; i 
This Aphis was sent mine hv Mr. L<um-hitr\ in Iihcj. It t inn appeared in 
he new to South Africa, where ii iv;e found ini* -imv. 1 i o ■ I *:i r l • *! uak- in rniini • 
less numbers. It waslhon^h* ihat ii had probaUv ix-m introduced 


Phylloxera vastatrix, Planchon i Vine Louse ). 

.ipnis rtf is nmifernr. Scopoh. 

1*4 tnpbii, us rilif'nli/. Filch. 

tftnlthr vilisawt, Westwood. 

O 44 4: hj / os jihiif-m ritifofii % Shinier. 

Scopoli. Ent. Cam. p. ii7n:D: habneiu-. Knt. Sy-t. »v. p. i ! . :U i : 
\\ esiwood. ( iard. ( Miron, p. ii -S 7 ( : 1 Mam* I ion. Ann. A^phii. i. ]». ■ I 1 1 H * ■» ' ■ 

Fitch, First and See. Lirpts. Nox. ins. N. A <»rk. p. I s 

This well known vine pest has dune Von-idei ; !•!<- < 1 . 'inane in the vim \:«rd- m 
South Africa. 

* Ann. Kept. 1 ). |,i A-ri-;. It. 17 A Un 
■■ l- .-mner- linlktin tin. \ i i i pp. H 1" 1 1 ‘ ‘ ■ ■ 




A NOTH ON Till'. ACTION Ol- COMMON SALT on j)|| 
TAKYAK OK SI K( iOM Y I A I A SCI AT A 

ISv .1. \Y. Son i M v, mi;. M.A.. M.l!.. ( 

Il'Wt . j fl'iinn Mriliiu l 

( l*i. v ii. XXXII., 

It- ha> been pointed out 1>\ (ii'iiliam that mr;iMiiV' dc-igucd t«* hriiit* about ill, 
<K*if t met ion of mosquito larvae may In* < 1 1 % i« 1 « ■< 1 min so, un-aMin- uitemhd t*» 
destroy the larvae, and <M iiichmiivv intended to.h-in.v tln-ir |. .<»! -„ppK. 11, 

] joints «mt that very little attention ha* been paid i«, the -c.ond im-t Ii. «l. win. I, 
entails an exael knowledge of tin* freshwater algae. tiraliam f..und thai i h. 
suspended matter in water in wlueh tin* larvae « »t , ,r uci i 

breeding eould be precipitated by the addui'in <»| |„ r cm. of < 0111111011 -all. ami 

that then the larvae became eannihalistn- and de-tiovrd on.- another. II. 
considered that, this phenomenon was due |o tin larvae I >« iiig deprived of their 
natural food, tile algae, whieli had been destroyed bv the addition «>| -ah. “ III 
lesser concentration,' he concluded, " salt appear- to inhibit ihe grim lli of v nv 
young larvae, probably by diminishing thc-upplv ol food, hut the d* v< lopnn ni 
of fully-grown larvae appears to be hastened in a Ii v jiertoiiir inediitm, and 1 1 1 * * v 
puss into and through the pupal stage with mm-oial rapidity. ^ 

Tile following cxpcriiiu-irfs were; undertaken with a view to determining to 
what extent the action of sail on mosquito larvae was dip- to the de-trueiion ol 
the natural food supply, and to what extent in the hypertonic nature ol the 
solution. The larvae employed were those <d Sb- ijonujio Jan rul,i. I hi- -pern- 

was selected both because its breeding places would be mo.-i m-ily t r< at < •< I with 
salt, should this substance prove ol value as a larvieide. and on aeeounl <d it 
importance in a country in which yellow lever is endemic. 

Salinity of the Medium in which the Larvae were found. 

At Lagos the larvae of Shtfoimfm /«.•.»■/«/./ iiir ronmionlv found in "ahr-poi- 
a in I domestic utensils in the compounds of the native quarters oi tin* hmn. A 
number of samples of water were obtained truin thi- -uiiree. and an • | nu!\-i~ 
made of the amount of salt present in each. Ihe percentage was luuud i<» v.ov 
considerably, ranging from n-oo.V:, to n-i>l!r. NaCI, and the average >d -in 
determinations was U*(>12 A Na( 1. 

This figure was found to be considerably below that fm* the water ol the Lago- 
lagoon at the same season 1 September 7. Ihe -alinitv <d tin- uat* 1 llnwin^ 
beneath the id.lu bridge, to the North *»f Lagos. wa> ton, id to he u-W, 
NaCI : whil>t that at the Magazine bridge. considerably nearer tin -»•«, wa* 
o*l 12 % NaCI. 

* Uull. Km. Jbs. V..I. \> al ■ ltd". 
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It may therefore he assumed as probable that tin- larvae of S. jnsciain thrive 
hot in a medium whose -ability is about 0*012 per cent. Nad. In order t > > 
detcrmiitt wiiether tin; higher percentage of salt present in the lagoon would 
prove injurious to them, three samples of water containing larvae from domes! i< 
utensils was -elected, and salt wa> added to them until the salinity of each \va< 
(I , (i2h. the same percentage a> was found lo he present in the lagoon water at 
the Iddo bridge. No pereeptihlc action was observed on the larvae, whieh 
remained healthy and active during the succeeding four days. The percentage 
of salt in I wo of the sample- was then raised to 0*1 12, as in the lagoon water 
under Magazine bridge. *The larvae seemed to be all’eeted somewhat by tin- 
degree of .-ability, and tended to remain for long periods at the bottom ol tin- 
jars. llv tlie seventh dav all those in the one sample were dead, and only one 
remained alive in the other. The last larva died on the eighth day. 


Experiments with Solutions of 0*5 per cent. NaCl and upwards. 

The foregoing preliminary experiments suggested that it might he of xmu 
interest to determine the effects of various strengths of salt solutions on the larvae 
of S. /'ttsr/trfa. In order to exeiude the faetor of precipitation, the experiment- 
were in the first instance carried out in clean water. 

For this purpose ten mature larvae were placed in each of six jars containing 
respectively 0\j "... 1 ... 2 % . 3 . 1 , and *> NaC’l solutions. The result. - 

of the experiments are shown in detail below 


Nal’l. i I 


Met. 12. 11 U.II1. lu L. i in 1,. i lu L. 1" I,. H» l.. ! t 1 ■ I 

1 |uu. *.» I... 1 l*. p I'd.. | !• I... I I' in!.. 1 1. . dead l..; All ■!*-.. 

p.m. i I... 1 I'. 1 « » l,. | I... 1 T. !7 I... a dead I ..j All dead. 

.. h |i.m. i l?.. I 1*. In L. a I. 1 I’ «1 l. . I 'lead I. ; 

11 | i.m . ! t» I... I P. 10 I.. I. 5 P. ! All dratl. 

i)«i. I ; 7 1... I*. ; i».. r. I s I... i 1\. I j I j 

Mead Is. Tunis i 

I : larvae al must. 

I ! inert. | 

Mel. 14 ... r> J... I P. 7 1-.. 2 r . I M. l 1... I P.. 

! 1 a dead Is. j 

Met. K. ... :» l... 2 P.. I .M.i », C.. M. AM dead. 

Met. Hi ... i I... 2 P. d l.. , 

Met. 17 r... 2 M . 1 l,.. 2 dea-l 1. 

Met. IS ... ! 1. I L. 

Mel. I'.» ... i > 1. I 1.. 

Met, *jn ... ' A L. 1,.. 1 «lead I..' 

Met. 22 ... j •-< L I L.. 2 dead L. 


1. u=*t,arva. 1* jnipn. M — adult mosiiuitu. 

The elfcets of the different solutions on the larvae varied directly with their 
strengths. In o Xa(’l all tin* tarvacdiad died within two hours, in 4 withm 
four hours, and in 3 ., within twelve Incurs. In 2 NaCl solution all had dieil 
within three da vs ; in 1 during the ten days tor which the experiment wa~ 
continued, five larvae died, four pupated and hatched, and one remained alive at 



'• N nn: i vi: » \i; . . j- 


•'nii i \v, , \ i 


d ..X 

\.n 


delusion « »l the oh-n-vatwi i ; ; i( . v 

-• < I >!'■' i >■) lllivi- I .lit lit til- 1 ; liv,. |,„| , 

ivmaiiK'il alive at the • tn I ..I . v [„ nu ■ ,n , 

The rapidity with whi.-h i u. iai va, #, , 

:n |U'ovv tliat. at am rat,. |.,a .... ■> , .■ 

! :ir vrtc of • v '« /*/.<(■ j.i 1 a i . ;ii, « i— i !»;»:*%• . , 1 1 
aljjae. (ior4m the deprivation ,o : (1[ . , 

The action of the -ait .-.ihuiim j. 
presence of debri-. etc.. a> n i n>\« .l 
number of larvae and pupa- in ih -i; i 

cno uo-li salt a ided to liriiie ti|. ih, -tr.-umli «■: im 
later many of tin- lar\ae d*ad. ( i iwr\\<- \ ■ ■ 

A number of the pupae batch,, I ■ I tiring t| h lv 
all those that remained were dmd. 
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Experiments with more dilute solutions ot salt. 


Although subitum- oi -a 1 1 1 i i ‘J and Iipw a r, i - a i ip,a i , • ! i . . | » i • » i u • < .m mi tun ,i ■ 
elle«‘t oil tlu* larvae of .V. f use, 'ih, Ik direct - -m. n ie a. a i,,ii, in. „ , mini, „.|ui 

in clear water had a much ie>- | »i « :>:< mm •« I , • il«*. • t . Ii u;i- cun-id, '-<J ] 1 1 J . , 

however, that tin- latter -uhition- mijli’ em-. ;l p-vcipiut mn ,,f ;h, 
constituents ol the natural lluid in w 5 i i • • 1 1 lie iif>-<piil-> iounl. ,im>! 

misyht thus kill, or at any rat, inhibit the -jr,« >\ii. <,i. :h, I.m.n i>s d«*pm my 
them of food a- was -Uipye.-led h\ (irab a m. 

Mature larvae were therefor,- «list ri I mi • d ini-, yia-- air-. and fit- -..lines ,,| tin 
natural medium. which comaim-d iml*j NaO'i. s\.i- m, r. a-, d i , > ii,,- jdditn.n «,1 
salt 1 1 » 0*1 '» , tcl'ci . . and iK'ai n -p,-, < m is . i.ar\a< w . i < 

also introduced into a -olution oi ir.’ej Nat I m pur, \\al» r tni ronipan-on. 
rile results of these experiment.- are -Itoisn Ih-I-.w. 

T.\,:ia. II 
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3-12 J. W. SCOTT M VCI IK — A XOTE ON' Till: ACTION* «»t COMMON* 

It will be observed that during the first 24 hour© the oiled of the ©alia. 
solution© in the natural medium, estimated by the (loath of the larvae, was pn- 
portioiial to the strengths of tin- solution© used. lu the experiment with elcai 
water the aetion was not marked until three, day© later. It i© possible that tie 
injurious effect© in the* former ease© may have been <lue to the clogging of tin 
tracheae of the larvae by precipitates. The death© during the first 24 hour- 
cannot at any rate he attributed to starvation. 

All the larvae in these experiments had either died, or pupated and hatched, 
by the fftli day. I lie number that died was roughly in proportion tu the slreidtli 
of the -aline solution. .Thu© m the 0*10 % solution none died as larvae, but in 
the (c30 % eleven of the original twenty died in this condition. 

Nad. 010 'y 0 ’ 1 5 ' ( 0*25 > u*3o '/ 

, l.hiL«-ln*d ... ... ... ... 17 y s .© 

Died us pupae ... ... ... ... ;; 4 I 1 

Died us larvae ... ... ... ... u 7 11 j \ 

Very young larvae appeared tu he mure adaptable than mature larvae to a 
change in the concentration of the medium. Solution© containing 0'D>%, 0*20 . 

and 0'3 <k; NaC’l did not appear to have any appreciable effect on them. 

Experiments with Alum Solutions. 

II. its has heel,* suggested, the inimical action of common salt on mosquito 
larvae is due to the precipitation of'tlie minute algae on which they feed, it might 
he supposed that alum would have a more pronounced effect owing io its well- 
known clarifying action on impure waters. It was thought possible also that the 
gelatinous precipitate might interfere with the respiratory processes of the larvae, 
for it had been observed that in a pool containing innumerable larvae great 
numbers had died when some toad spawn wa> deposited in it. The spawn floated 
on the surface of the water and spread out like a veil, the eg'g© being connected 
by fine thread© of mucus in w hich the mosquito larvae had become entangled 
and had died. 

■three experiments were carried out in which potash alum was added tu turbid 
water containing larvae so as to bring the strength© of the solution© up tu 0*03 : . 
0*10 . and l)*2U x respectively. Ten mature larvae were used in each 

experiment. 

1 he addition ol the alum produced a copious precipitate which slowly settled 
to the bottom of the jars, but there was no immediate effect on the vitality or 
activity of the larvae. In the jar containing OM)o solution five larvae pupated 
and hatched, one larva died on the 7th day, and four that had pupated died on 
the third and fourth days. The la-t pupa hatched on the 12th day. Alum in 
this concentration appeared to have little or no direct effect. In the jar contain- 
ing 0‘10 solution only one mosquito hatched, and the other nine larvae died 
between the third and the seventh days. In the third jar containing 0’2(> : 
solution seven larvae died between the fourth and the seventh days, and three 
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lunched or died in tin- eighth. ninili. an, I i,‘-,, T |, ,|. u 
I lit! action n! a medium containing ~:ili ;,n<] alum u 
another series of experiment.-. I ],.. iv,uli-. h,,w, ,,i 
obtained with a coins], muling « mn'cniralimi ..I common 

Summary of Results. 

The fnrcfroinjr experiment- w,,„l,i -ee,„ 

upwards, the action of common -all „„ the larvae of l|u , 

the hypertonicity oi the solution. In more <lilut«* -ohii i .n«- il,, i-u<m i«m ..j 
llte natural food supply id the larvae may have -ome iiiiliiem e. Alum. i, 

which elan lie.- water more ellieientK than -all. ha- no p.-eohai acie.n 

on the larvae. 

In Lagos the larvae ol Slri/onn/in nis,i„l„ aic lonnb nm-i alimidaiuK in «ai, i 
contained in domestic utensils, and in i hr I a rue puts in which tl„ ^ .,mv n>, 

nater lor drinking and eonkin- It would hr ,.i U r,,„ ; „K auta-r il mm..,,.., >al, 
.•rtihl he used us a larvieidr in these east- : Cur nm onlx would the water n.,t hr 
rendered unfit Car use. in cooking. n> it is h\ tin- upplirai ion ..f • ium ih-. but nh,, 
evaporation would tend to increase l hr Mivnuih of ihc hnwirMr. an. I rt-| .•••« t «-t J 
applications would be unnecessary . 1 1 wuiild ;il-n he | N i-«ihfe t«. kr.p -tm , - .,1 

w «ilcr the compounds without dauber. From the rv.rVim. ni - d.-ruLd. it 
would appear that sullieient salt would have to hr add'd tu rarh l in l.im- 
tin* concentration of the solution n]i to '1 NaCI in urdrr t«. moire thr 
destruction of the larvae. 


The Survival of Mosquito Larvae in Temporary Pools. 

It often happens that .-mull pools of water, -mli a- iho-e ilhi.-liatrd h\ thr 
accompanying photographs ( IM. X X X 1 I enllrel hrm at li ilir tap' ul lank' ami at 
llte open ends of drains, and into these mosquito larvaran apt l" hr-wrpt. Su.-h 
])ools soon drv up, the water seldom 1 \ i 1 1 *»' in them Cur more than an lemr m tun. 
and tliev mav thus escape the att<*ntion of the Sanitary I n-pirior-. I hr -ml 
round them is, however, permanently wet : and il. a* i- loually thr ra*c. 1 1n- 
pools are renewed once a (lav or more frequently h\ the lank- or drains hem” 
used.it is quite ]>ossihle that mosquito larvae might develop in them. In ~oim 
eases the finer soil washes away leaving a ma«> of irn^ularly-shaped Mom-- in 
the interstices between which water may lie rune,. -a I e< I all day loop. Sm-li pool- 
may occasionally aceoiml for the presence oi mo.-qmto- in a house near which no 
‘Heeding place can be located. 

* With a view to determining to wliat extent iuusquit<i larvae were capable ol 
siirvivino- intermittent desiccation of tins kind, the condition- obtaining under a 
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tank like that shown in 1*1. XXXII. lilf. 2 ni'iv re|ii'oiliu-L-(l in the laboratory b, 
niean> uf tins in tin? bottom of which small holes were pierceil. The tins were halt 
lilletl with soil ainl >,na!l stones, am! an im-h of water was aihleil on the top 
The dr aina^e was arranged so that the surface of the soil became exposed alter 
about one hour. The artilieial pools thus formed were filled up every inoniinu. 
and allowed to drain away as described. Thus a free surface of water wa> 
j>resent for about one hour each (lay only. The soil, however, remained iuom 
throughout tin; day. 

Into >nrli artificial pools pupae, mature larvae, and voting larvae of Stcoot/u/io 
msciulft were introduced.' In tlu: ease of pupae the majority always hatched in 
t he course of three or four days. In one experiment started with ten pupae, four 
had hatched within the first. 24 hours, three more during the next 24 hours, ami 
two more during the third day : only one pupa perished. Mature larvae were 
lound to he nnieli less resistant to desieeat ion. They not infrcipicnll v pupated, 
but in our experiments none of the pupae hatched. Young larvae also survived 
only a "hurt time, and did not. undergo their normal development. Some of them 
however, remained alive until the sixth day ; and it i< possible that had the pools 
been renewed more often, or allowed to persist a little longer, as no doubt they 
often do under natural conditions, the larvae might have matured, pupated and 
even hatched out into mosijuitos. 

The chief danger of such occasional pools therefore is that pupae, washed into 
them from other pools or from the gutters of bungalows, may complete their 
development in them. Hut as even immature larvae may also live for a number 
of days in such vitiations, it would perhaps he a wise precaution to treat these 
places with Inrvicides 








TIIK TKOPK'AL IlKD-lilti. (LINdiulih ! I ! : M 1 1M ! . K \ . \ \WU 


15 v in i; I lux. N. ( ii \ i: i i> K. > i ii si un i., ^l . a .. K.i:>. 

l)r. Horvath lias recorded tin- ia<i t lim it;.- .1-', u ; - .j, -.-nln .1 smi- 1 < > ii;> i.mmi- 

I lit 1 1K'S, //'/// ipft ’rn. ltt'tr :i ti> i ar< (Mill* '.mu -]■<!>-. 

;l ,,il that, this insert mn.-l hr termed !/• o,> r i, ,i- ilm i- tin- old- -t naim . 1 h> 

in'rrt in question is widelx distributed mri tin- : r» n .1 1 •- <u I *• ■! h i i ■« t '!>! . n « i New 
World. The Dpi* specimen i- -lill | >r« -« ■ i \ i in tin l Uu-niin. :«»»«! 

tliruuuh the kindness of the ant limit ie- thnv 1 haw r» <•> n;!\ «<•■» n aide i«< examine 
it. and can confirm Dr. 1 [ < *r vat i i - \ i»*v\ ». Tin- 1 » pr example <•! f<>- ■ < •. 

Stal which was doserihrd from an example takrn in t ' • >l<m H »i:i. i- m tin- Sim k 
j u ,lin Museum, ami was aho 1 1 unit l in un. 1 ln> iiimvI dillcr* tn*m .(//'-/'• 
hv having the lateral mar»>m of 1 1 u* prmmium - li ij I u 1 \ hm di-iin-llx «-\planaii 
and curved Upwards. Whether tlii~ character i- dur i“ lie -lintikae.r "I tin 
example, or whether it is reall\ thnv. ii o impi-dhlr i" i'll. I" an> 
dmuhl f( "‘tint. Stal, utitUiKclv prove to !:<■ the -lim a- to int/'b nr, tie u.mu would 
simplv form one more swimivm ol t hi- spi rit-. llM'iiuli in all prohalulit x . "lu n 
more material is discovered. will !•<• >hm\u i«< h<- a di-lmct 'p‘ ' <' '• 




A LIST OF T1IK MOUK IMTOUTANT INslTT I’ KS I S or 
CLOTS I N TUT. NVASALANI) TUO ll.t loi; A II 

Hv K. ICl.l.Atn. 

( M/t'/tf /' iilomttltt'ii \f„ A ii\niih,‘l /*•(</< i . 

The following paper «rive.« a Ini of th«-e in-ed- ,,t . -cniiAiuic mipoitanef which 
II I boon collected or bred from varioii- «•!.»).- in N \ n-aland dur'iie: tin tir-l 
biree months of tlw* planting season 1 ft 1 l l? ami tin- \vliol«- of tin- -ea-on 1 1* i 
No attempt has been made to describe I hr \ariun- »p*vit - tin ni ioned, hat then 
,n*tual economic importunee is -fated in each va-r. -<• lar a < it ha- been j »< •-« i 1 k l« 
m ascertain it during so short a period. All inset*!** have lu i-n inehi di I a- p« -t- 
^hieb have been burn* I to feed i n any panieiilar crop m -ullicinit innnher- to 
justify their inclusion in that ciiiiL'nn. In main tin-- tin aettial damage dour 
,nav he slight, but at any time one or all of ih"-c .-peei*- which h-. d refill a rlv on 
crops mav assume the position of danneron- pc*!-, and -<• in-eri- >d apparent I \ 
minor importance are included with tlm-e of d<*1iniii and pr<o.-.l power- ol 
dcstruetioil. The insects of fiM-eia-- importanec. which ammallv inflict h.-;n \ 
looses on the planters, are fen in number. These i<n are eonlincd to cotton, 
tobacco and maize, of which cotton is the worst -utlerer. *ine< it b attached b\ 
a greater variety of insects than any other crop that ha- conic nnjlrr tin- "filer - 
notice.' K/xecpt where the <* 0 Ptrnr\ i- special!' mentioned. m-cci- iin hided m 
this paper sire from flic Shir<* Highlands.. 
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( >UTI!«teTKKA. 

Aeridiidae. 

There arc two insects of this family which arc really ir..ulil. - \ 

cases they eat the leaves of voting inhacrn plant' in tli< inns' rn-. 'II 
,|»ne is niit roiilly very great at any »»<• Imt the aggregate 'laiiiat 
the season is fairly considerable. ill' s'' 'I"' 1 '''' :,r ‘- ; M""<" 

mill a species of C/mitoi/ninis. 

The other species arc collectively .lestna-ivc n, varying '‘.'gives. 

I'lantiiio- season 1911-12 AcbiihidaK were very tro«l>l.-.Mi«' among* r. - . y 
ihnted tobacco : in the present season 1912 IS tli. ir .1.-, .r.-.f:. I n - ""'"I”"" 1 ' 
nmiccalilc. ,ln» l«, L.. was an cveeptim, m the ni-.v" "m";' 
itn s i*i)mm Siting a fair a i non lit of havoc on an expcrnin-iila pm ‘ 111 1 ' '' 

II. the Lower Shin' District. The brightly "'l""rc.l A.,.*.,,-,:,, ‘ 

nisi, occasionally becomes a minor l' 1 '*- klIowll . :ir „ C, «/»- 

1 he remaining specie:-, >- u - 1 1 1 ; . /i( , 

Karseli, r. solilffiii, Karscln C. M.n-s.* • ’"/ " | ' y 

Sehaimu Mtrphmsri* )<t.<riat»*. Thm.h., <M«U* “ ■ ' 

„„,.«t«s ( ThtmK," d. Stal. .1 r^, '<>" »■">">» r 

firucn’ It. Hnrrn.. and Arfitliurn httr.ihnn. Slab 
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Gryllidae. 

lirarhtjt rypes nifinbmnucons^ F.. is sometimes troublesome in cotton fit-id* 
from its habit of eating the roots of rot ton plants. It is fairlv common, but u. • 
a serious pest, at present. 

Left imu'te it a. 

Lepidnptcrous larvae are the most destructive posts in the country, the thiv. 
boll-worms being annually responsible for a tremendous amount of damage, an<j 
the Noctuidae easily take first place, causing a greater loss to crops than am 
other family. 

Noctuidae. 

Di par ops is castonm, limp., (The Red Roll-worm > is a major post of great 
importance arid occurs all over the Protectorate. 

Ch lor idea obsolete, F., occurs everywhere in company with Diparopsis rusfuu/n, 
and besides destroying the bolls ami (lowers of cotton, attacks maize, tobacci, 
seed-pods, and chick-peas. 

liar ins insnlnnu , lioisd., occurs as a pest on cotton, but does not appear to lv 
quite so serious as either of the foregoing, owing perhaps to the fact that it i» 
heavily parasitised by an ichneumon. It has also been found on garden IlihiseiK 
It is generally distributed all over the Protectorate. 

i'.nxon scprftan, Schiff.. conics next in order of importance, and is an annually 
occurring pest which is responsible for much loss in the tobacco fields, during 
January and February, by cutting the steins of the plants. 

I'rodenin Uluru . F., is chiefly r. jiest in tobacco nurseries, but oceuYs also uti 
cotton and maize and was onec found feeding on tea. It is a fairly serious pec. 
ty young tobacco. 

There is a number ol Noctuid larvae which are all more or less harmful to cotton, 
by eating the leaves during the first stages of its growth until the appearniin- 
of the flowers. Their attacks last from December to the middle of March in 
the Sliirc 1 1 ighlands. The species include Pluaia oritdtu/cau, F., CosinophUa rro^t. 
III)., Gonitis sufiulifrru, (hum., Phtsia rhabih^ % and Aranda fjrarUsii' Febth, 
Husseolu J'usru^ limp., is one of the worst pests in Protectorate, causing a greai 
annual loss in the native gardens by boring in the stems of maize and millet. 

Ptrron ifvt a Juariafa. limp. (gen. et sp. now) is at present very uncommon, hit; 
should it, increase in numbers it would be capable of doing a great deal of damage. 
The larva when about to pupate eats half-way through the stem of a cutter 
plant anil forms its cocoon in ihe place thus excavated. A very slight umu 
causes the cotton stems to break at the weakened part and the plant perishe>. 

Limacodidae. 

Parusu nirifla. Walk., is an occasional pest on eotlee leaves and i> v»-n 
destructive when it does make ii< appearance. 

Lymantriidae. 

Hetcromptmiu h nroiji/nu. limp., is a very serious and regular pest on mahogatp 
( Khayu srtu'tjufrnsis). During the present year the mahogany plantations n , ;i ' 
Zomba were. almost entirely defoliated by it. 
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Pyralidae. 

St/kpfu fleriHjotn, V. Till* cotton K-:i f-r. .11 « n- r . w , 
Sliiri- Highlands, at least in il„. |);~ ;vi ,. 

'I lore, it IS mill'll more prev aleht am! i. i , 
heavily parasitised l>v ..a,- of tlm 


rpillur appears hr 
lurdi'-r until, mi 
'-riim-i J li. 


l:liv in 1 1 ; . 

'.\w L.I, 
l:uv ,i<‘ ii. 


Tineidae. 

There are two species of Tixkii.ai: «lii,.|, are ,|e.,,„,ti,. 

Phthorimuen Mio/m. I. mver. i- a -i.m-hmvr „ , ,,. n 

serious pest in ilio tubaere imrsem*. 

(irmitmia sp. nov.V The larva mine. ,|„. I,,, , , .. , 

insect, hut is not very destructive. :l - healthy plain, seem i„ l„. able m ,,s . 
its attacks without great iliflienlty . |, u ,,nM 1„. a Ip,., 

against adverse conditions. 


Nymphalidae. 

t wix/ppir.< t L,. occurred once ;i< n j »•* <i during I.M >n . uhen hi 
nne cotton field the larvae were ■!< lolintiiig ili.> phmt*. On i In - - , . , ; i 1 1 1 , • \ 

were present in large numbers, nlxmi :i < l < »/«*m ! tv - 1 mu - mi ,i smith- plum at « *n< • 1 1 ti i< 


C’nl.K- O’ I KUA. 

Only !l few species of Coleoptera are. »h fai ;i- tin- wriler ran tell :»l prcmnl. 
of any jrvoat eeononiic imporlanec. I'eriain <p“.*ie- while \vn .^'imimi -mi 
e.rops are not parficuhtrl v ti:i rlufnl, 

Lagriidae. 

/.m/ritt n'llofir/. K.. is moderately de>l nimiv in \ t-ji ialilr gnid'H* t<« le»«nmmnn- 
plants, eating both flowers :ind leaves. 

Galerucidae. 

Oof/tt-fu tHi/l'ibilis, Sahib.. occurs on colton. legnniincMi-* crop- and fiu-mliit ;»<•• mi* 
plants. It is espeeiallv drst rnet ivr l « » the llmu-r- t.i naie.*- puiuphm-. 

Diftranth" amijWn. Knirm.. also ocmr> mi cnriirl.iia.-cn- a. id |cgmnm«.ii- 
plants. 

. Isfucpstn fijnnipPu tiis. lint'., is de~t ruetivc in tlie adnll lonn l o l.-LMiniirion- plant* 
hv eating the leaves. It is not, however, a very ■“•rioii* p'~’- 

’ IWI, V Urn, a ,,»)«> ,tea. 111 ., vm. ~ found t" he Irnuhlcs in the -«■ ri< - "fill. 

Mlanjc cvjnWs plantations on the tup of /."'oho Mn.iniaii,. It < on..,..t i mt 
;i fair amount of damage hy eating the growing poitit- "1 th<- vom 


Tenebrionidae. 

Znphtm* sp. is a very minor pest in tin* tnlnlt torm mi conon a 

•Vi m, , it, i, n xlrnfhj-. F.. is also .1 <-t rnr-tiv. inn -light degree m tin- mime 
licit I s. 
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V,‘" ,ha " k ', "V 1 ' 1 ' 1 " ,, "' rial li, " vau K'il„m,,l.„.v ,„v line , 

ffT"’ I > k "" ]U |, ’ V '" m '" 1 '« in-,.,- ,, 

l>t July ami .iOt li Spptomlioi'. 1 *i 1 :i > ; 

Dr. W M. Ajlrr, : 7 e„li,i<lao. .mi | 

opto, -a lo oloopt.ra. 4 spp. C„oo„lao. an, I :» Uln, 

i rum ^anzihar. 

rr f l ' >: ’ ll T' , ' 1 < " , .T' : ' TaUmi, la,. IP 

Diptora. U Lo i ,i,l.,|, t ,. ril . lly„„-u.i|-iora. V, II vmou.ipton.u- 
parasitos, .»s nm,,],,-, ,,f ( .. , a . . 1,1,1 i. 1~." 

41I1UO pim> .it -t,,,,,,,. •>:, ..tl„ I lil„,i,-h,,ia. :i:i Tom, ill-, a,., I a 

' mhoptura : lr„m Nvasalaml. 

" ‘ *'• li ' l!, ' ai - ' ■ ti iimirx Olliooi : 7 l(l „| ,, 

from Ashanti. 

F..I. A. ISorinfror. Mo.lioal < Mliooi ,,l II,., 111.: ;|U I „|„nla. 

Capo Coast Cast I, . ( 

Mr. G. 1-.. 1 1, III lvi II. (invoniiiioiit no l , , l „|,,,. M ; ,, , 

otlior Dipl, 'la. IMS 1 1 \ nionnplora. *•:; ( | ,1 . ra . ss 1' 
Humorous ( ’uooiilao. 2 I ,,tl,or |{|ivnoli,,ia. I ( Irt linpi. ra. 

( out i polios : I r, an British timaua. 

Dr. r.. II. Booth. W.A.M.S.: IP ,ia ( 'nlioi,lao. I 

1 .! (ihitmnn, || Slomvriii. ,,ihor Diptora. li’ H I vm, n,,ploi a. 'i 

C olooptora, , I .opiili iptcra. ‘2 I Ma iiipoiniia. I I h t li,,],i ora. 7, li h vnoh,,i a, 
am! 2 Trnmliiiliiilao : I n, in' Valia. Smitliorn N i*-oria. 

Dr. I\. Bury, .Moilioal Oflirpr : 21 { ulioulao. 2*2 Pa haimlai , '27 t.’t,, , 


Mr. 

M r. 
Dr. 


1 1 , ,iu 


r. '-M 
runt , -. 
and l 


imi/'.s/Vi/ii.s, 1 .litrluni-itiMi/rti. ami 111 utlioi Diptora ; I'ruin Niu'ulaml. 
Dr. W. F. (,‘amphell. W.A.M.S.: — * M I, tint,, us. In 

(j loss nut /utfpttfis, 1 u 1 her Diplrroh. .uni I ! I viin nopt ci mi . I rmn 

Tessin i, Sierra Leone. 

Dr. \\ . S. (larke, W.A.M.S, : .\‘Z ( nliridae. hi lulntuus. !) (i Iosmuo 

jiofjmlis : from Soul ln-rii Nigeria. 

Dr. • L ( urrio. W .A.AI.S. : <•» ( ulcopiera and ■ > Khviirhota : hum 

(.’alalia r. Southern Nigeria. 

All'. L. Dayivll. District ( iiIiiIiidmiiihi : 1 l > In utmuf :<i si until an .' , !<► 

Ch t f/sufis. :>n To/ntntts, 2!J (tiussiin/. S i it lie 1* Dlplri a, and 1 llunrli 
optera : from A hernia. Southern N i_L! * ■ 1*1:1 . 

I)r. R. L. Dt'sikc- Brockman : — 21-0 1 icks* ( Or /nlfnniui u> .-uru/nyii : h um 

British Somaliland. » 

Dr. Alercier (Lunhle : - -Kt ('idiridar. 14 S minim m . \\ / l<n inutofiufu . do 
'I' t/s. 1 ( \i n/iflutiut. 1./ other Dipt era. I f h'thopterou. and ;» 
species of ( oreidae ; from the ( unuu. 

Air. IF S. (iledhill : — 2 1 'f'nlunms. ] (itu*smft.-\ ilymchop- 

tera. 14 C olcoptcra. an«l d Rhynehuta : from Luanda. 
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I)r. Lewis II. Gough, Government Entomologist : — L Cnh'X, 3 7 'abnnn>. 
4 1 1 ippoboscidae, 3 uther Diptera. 3 llymenoptera, 14 Lepidoptera, 

7 Orthoptera, and 0 Rhynehota : from Egypt. 

Mr. A. R. Gould: — 2 Tabanidae, 2 Glossimt, 61 other Diptera, 24 
llymenoptera, 97 Coleoptera, 32 Lepidoptera, 3 Planipennia. 3 
Orthoptera. 77 Rhynelmta. 3 Odonata, l Trombidiid, and 10 Spiders: 
from the Gold Coast. 

Mr. C. C. Gowdev, (» overmnent Entomologist: — 18 Diptera, 30 Flea>, 
492 Hymcuoptcra, 743 Coleoptera. 4 Lepidoptera. 1 Biting Louse, 
20 Tlirips, 2 'Cimicidac, a number of Coeeidac, 779 other Rhynehota, 
333 Orthoptera, 38 'Kirks, 10 Mites, and 3 Mollusca : from Uganda. 

Dr. II. Hearscv, Principal Medical Officer : — 32 Rhynehota : from 
Nyasaland. 

Mr. E.- Hutchins. Chief \ eterinarv Officer : — 17 Hucnintopota : from 
Uganda. 

Dr. A. Hutton, W.A.M.S. : — 63 (rtossimt bnuji[ntljri$^ 223 (r, palpult> x 
and 3 other Diptera ; from Abokobi, (iold Coast. 

imperial Department of Agriculture. West Indies: — 3 Diptera. K 
Coleoptera, 13 Termites, 10 lUiynebota, and a mnnber of Mites ; 
from the British West Indies. 

Dr. A. Ingram, W.A.M.S. : — 33 adult Culieidae, 18 Culieid pupae. 13 
( ulicid larvae, 23 Pkiflmlorntts^ 11 Tabanidae, 33 (rltmaina* and s 
other Diptera : from Kintainpo, Ashanti. 

Mr. «L C\ Kershaw: The Type and another speeimen of I'omnspi* 
cm motlf/i (Cercopidae) ;« from Trinidad. ( 

Mr. Chas. 11. Knowles. Superintendent of Agriculture : — Mites found in 
the mines of l 3 roiuccutlura reirhii (Coleoptera 1 : from Fiji. 

Dr. W. A. Lamborn, Government Entomologist : — 1 Simutunn^ 1 
I’h/efroliWiUSi 1 Ilipj/ocentruui, 2 Tubanns. 143 other Diptera. 28* 
llymenoptera ami some II ymenopterous cocoons, 1013 Culcoptora. 
23 Lepidoptera, 50 Termites, a number of Coeeidae, 32 other 
Rhynehota, and 2 Orthoptera : from Ibadan, Southern Nigeria. 

Mr. LI. Lloyd, Government Entomologist: — 3 Ifacmutojjotu , and 2 
7 'abmiua : from North-eastern Rhodesia. 

( apt. A. O. Luekman, Assistant District Commissioner: — * Culioidac. 
1384 Lepidoptera, 3 Planipeunia, 143 Rhynehota, 34 Orthoptera, 13 
49 Ifuvinatopotff, 232 other Diptera, 230 llymenoptera, 280 C oleoptera. 
13 Odonata, 36 Ticks. 31 other Araclmida, and some Snakes: from 
the Masai Reserve. British East Africa. 

Dr. A. Lundie, W.A.M.S. — 111 Culieidae : from Bole, Northern 
Territories. * 

Mr. R. MacDonald, Controller of Customs : — 2 Larvae, 1 pupa, and 1 
adult of Cordylobia tntf hropophttya : from Chiromo, Nyasaland. 

Dr. »J. W. SeGt-t Maefie, W.A.M.S. : — 3 Culicoidcs, 33 Culieidae. ahout. 
30 Si/iiuHr/m, 3 Tabttmt. 2 (rlossuiu. 38 Slvmtwyf. 40 other Diptern- * 
2 llymenoptera. 2 Coleoptera. 34 Lepidoptera, 2 Flauipeunia. •> 
Malloplniga, 2 Rhynehota, 4 Orthoptera, 3 Odonata, 1 Mite, and 1 
Worm ; from Southern Nigeria. 



I loss l; l., j; t \ 


* r« " 

Lake N\; 


. C . H. Marshall. MAh;- 21 , ., ., j / 

UhviiL-li.itu, ami 11 Oi'tliu[)tk‘ra : 

e Meihcal Hc-canli liiMuutn. Valia. I. : ,s:i . .; 

< lll l/sap - .1 Ilil.jim rHlriuu. II 1 ( , | ; s 

. | Hrfimrrumi/i.t, :i II i|,|„,l, la, . s ; h.-r I llwn.LL u.u. 

1 ColeopKni.:! lUivmlmu. an.l V t >rl ti , a : S.iulii.-ru Nn-.n.i 

. J. <r. Murjiaii, M.O. : - 1-j I'nlirl.la, . /„ | 

Stami'.a/f, 2 CunhjM and 22 ..iK.l I )i| a ; l ii ,, |, a | 1( , Nia-a. 

Nyasaland. 

. S. A. Nca\e:-- -2 ( ui trot,!, ,v, lnp ( nlindae. j Smt'ihnn:. !'.$ f),i ,.ti. 
Oi'iuns, 37 <'hrt/sojis. <iii f l in :na I i-jit-i ,t , i: •. 

Stomoxys. 191 cast's <ii A >ilii lac ami ih«*ir pn \. 2 l > < • \ m 1 1 j -l« - pi, % 
t)f Pro much us fusriutn^ 2«i I Dipiemii- para-ilr- ,v;nvd in. in 
Lepidupterous hosts. A A 2 oilier Dipiera. 29d I i 1 \ men. ipirra. l:» tulu- 
of parasitic Ilytnenoptcru in spirit, ti 17> 1 lyiu. n<.pim.in paia^ii, . In, ,1 
from Ecpidoptemu- Im.-t.-. 4 ii.'x. Hut od Vj Mmh-. i fa.l.ln-fl v . 

A79H (.’oleoptera, (> Planipennia. u ( 'imieidui . 2 -pecies ..| ( , M a i<la«\ a 
number of Aphididac. 1*53 miter lilmi.hnin, 111 t h-ilmptera, 
IN Ticks, l Spider, ami 1 Worm; from Mlanje. N\a-;dand. 

A. I’i, S. OH, MAh; 1 1 9 ( nliridae. 1 1 \ mrn<ipt«-r.i. 2( .iln.ptera. 

2 Khvnciu.il a, and 1 OrthiipliTnri : It* .in Port Herald. N\a-aland. 

•. A. ‘Rutherford, < i iivcrnuu nt Lutonml, n_» m ; .'» I )ip|i‘r;t. 0 t '< l» ,,p(, i,,. 

21 slides of Chaleididac. 1 Am, .'1 Lepidnptera. Hi did* - ..I Tlmp-. 
1 species of ( oeridae, 10 other Khyneliuta. 2 < h l in »pl« a a. 1 1 n k . 
and 2 slides of Mites : I’nntt i’entdeniya. ( Y\l,».-i. 

Samuel Shepheai't! : — •"> I aiianitlur : Innn ( nlonihia. Smith Aun rn a. 
II. Silhcrratl. Oistrict Uesidi-nt . o //</< ///■ ■ttnjwiu anil 2 s 7 : 
from Nyasaland. 

»);ts. .1. Simpson : 2ii ( ’ultridar. 1 Snuoltutn. ■> 1 1'" ntofti/xthr, H» 
IliftjHHMutruHf. 12 Ta! onto,. i.7- s 1 1 ippoho.'i idai', ■>* « »t ln-i 

Di|)tera, 229 1 1 vmcimptri a. oi l oh'.ipiera, Lejiiduptera. 2 1 

Khyuellota. 12 Orilmplera. 29 t>don:i 1 :i. 7 Spider-. :m<l a 

tube of I'eather-eat in** Mit.es; I r« »i n tin (n>M ( <.;i-t. 

'. 15. Spearman, M.C). ; 1 I fti>niuhi]>til>i. 12 (tlu.^smu. ami 2 li'.mhi- 


id>»piera. 2 1 
pidef'. .Hid a 

ui 2 1 rmuhi- 


diiilae : from Uganda. 

Or. II. S. Stamms, MAh : — 2* ( nlieidae. i (. uluid larvae. I ( uhetd 
pupa, 30 Si mu Hum. 2 Uoh-owriu. 1 tVi/v/m/-. 1 I«i 

Psychodidae. 2 Oestrid larvae, <19 other Ihpi- ra. 2 1 1 vnu-noplera. 

,»2 Coleoptera, 2 Lepiilopltaa. 1^7 Kiiynehpta. .i Uiilmptera. and 29 
Ticks ; from Zomba. Nyasaland. 

Dr. II. Swale : — Id Termites 1 I Yiitatoinid line, and •*, Spider.-; irm,. 


Southern Klmdesia. * . 

Mr. F. W. Uritdu Entomologist Mo the Hoard ol A jiriciill un- 
Mvlulunthid 15t-etlu> : fiuin Triiii.Iinl. linti-1. W. -t ln«li<->. 
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I)r. W ,M. Wade. W.A.M.S.: — 1 Rluiwiiuj-'t stimuluns and 13 ( ilos.siit u 
hrm/i pnlpis ; from thu Cold Coast. 

Dr. John Y. Wood, W.A.M.S. :— 1.3-4 Cnlicidae, 10(1 * ’ulicid larvae, 23 
( nlicid pupae, and several ( 'nlicid ejfgs, 34 llippocant rum, / 1 U' Hitr- 

lopulii, 00 / 7/ hu n e\, anil 237 IHnsutnn ; from Sierra Deuue. 

Mr. K. C. Wood, Assistant Agriculturist: — 4 Cnlicidae, 1 I’niiijoiiin. 
I / /<i,Tii/<u:inn.s, 2 Ilariiwtiqioln , 4 'I'lilxiniis, a new genus and species 
of Tahanidae, 4 Sluwu.ii/s, 4 .hirltiiuromi/in. 170 other Diptcra, 3 
Colcoplcra. 3 lihvncliola. and 1 Tick; from Northern Rhodesia. 



GENERAL INDEX. 

The numerals in hear,, type imlieate that the . /W iV, <„ 
refer is figured. 


abdominal in, Culicelsa, 231. 
abietina, Aphis, 322. 

Abyssinia, Ochlerotatus durbanensis in, 
49. 

acaciaria, Alois, 201. 

Acalleomyia obscurus , referred to, 

Micrdedes, 237. 
acer, Culex , 230. 

M Taeniorhynchus, 230. 

Aconiys cahirin us, new mite on, 122. 
Acontia graellsii, a pest on eotton in 
Nyasa, 348. 

Acruea ierpni chore, larvae on sweet 
potato in Uganda, bo, note. 

^Acrida turrita, a pest on fobaeco in 

Nyasa, 347. 

Acridiidac, in Nyasa, 347. 

Acridium lineal urn, in Nyasa, 347. 
Acrotyhis patruelis, in Nyasa, 347. 
acuta, Plusia , 200, 207. 

Adoretus Jiirtelhis , on cocoa and kola 
in S. Nigeria, 207, 218. 

Aedes, butler i, 50. 

,, fragilin, synonyms of, 230. 

,, indicus, synonyms of, 229. 

,, malayi, belongs to M icraeden, 
230, 237. 

,, {Ochlerotatus) an rat an, 228. 

,, (Skimca) peinbaennin, 49 30. 

,, ,, ni mills, 50. 

„ uncun, synonyms of, 229-230. 
Acdomyia, 237, note, 
aegyptius, Derraanyssus ( Upon ys- 
soides ), sp. n., 122. 

,, Syrjikus, 203. 
aequivalens, Xejihele, 217. 
afer, Orycteropus, 44. 

(C33) 


uffinin. luuhinmtlomyia, nom. n., 211. 
nfrictt no. Aphis, kji. n,, 314. JJ# 331. 

i 'eronenui, mj>. n.. 31 34, 303. 

.. Diceroniyitt, 4X. 

(iyimnispis. sp. n.,78 -79, 249. 
afrirmnun, I.rcnninni, 24 8. 
afrit-anus, (‘eroplastc*. 74, 248. 

Mtinstniioides, 51 53, 181. 

• . v ir. nigerrimus, Mansoiii- 

aides, 53. 

* lehterotatus, 4*. 

A gaunt colonontin, infected with 
Ucckohia, I S I. 
ager, Cuter, 5s, 231.* , 

,, Taeitiorhynrhitt, 231. 
agilis, LuvUtpH , V24. 

Aiorrloitiyia, synonym «*f Antes, 229. 
,, oslrufatio, referred to 

i Pchlrrulut us, 22H. 
AJtitloprorlun, 12 . ’ 

uln a, Thiunnnxtoeeru, 171, 1H2. 

.1 ions s|»., on cocoa in S. N igej ia, 210. 
ulb'unUis, Saiu, IX|. 

albicoslt t. Han Ini ueUa l ulenlateculis 

var., 17 IS. 

albipm, var. uigrilarsis, < trlhopodomyia, 
239. 

,, Slegomyia, 225. 
nlbouu n idata, A nisorlu frtun ffi<l. 23H. 

,, / in nofnrnur, 238. 

alboptetira, (.'tiler, 235. 
alhot<ieniuti&. Anopheles, 112. 

, , .1/ i/:a rh // u eh us, 135-138, 

1 40, i n. 

„ ifaUujiamyia, 137. 

albothorar , Ilanhsi neftu l ulcolalvrtdis 
var., 48 
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albv.8 , Culex, 232. i 

Aicis acaciaria, in S. Nigeria, 201. 

„ divixaria , in S. Nigeria, 200. 

Algeria, K., Aphididae in, 337. 

Am ala River, search for Glossina on, ! 

271-278. ; 

ambigua , Grabhamia, 231. 

AwiWyoiMwa splendidunt , in Sierra j 
Leone, 109. 

,, tholloni , on* elephant in 

Sierra Leone, 105. 

„ variegatum , in Sierra | 

Leone, 161, 166. 
amboinensis, Megarkinus , 223. 
awiertccma, /SWiriftmewra, 336. 1 

nmpiectens, 3/yJa6ns, 350. 
amygdali , ApAis, 326. 

Anayrus coiumbi, 88. 

,, Jlaveolus , sp. n. from Trinidad, 

87-88. 

,, frequens, 87. 

Angola, Mansonioides uniform is in, 51; 

a new Chrysops in, 283-285. 
angraeci, Conchaspis, 307. 
angulatus, Culex, 235. 
anguslus, Ixodes , .125. 

Anisochelomyia alboannulata, referred 
to Uranotaenia , 238. 

,, nivipes, referred to 

Uranotaenia , 238. 
annetti, Taeniorhynchus, 51. 
annularis , Anopheles, 142. 

,, J Myzorhynchus, 135-137,141. 

annulifera, Panoplites, 230. 
anntlliferu8, Mansonioides, 230. 
annulipalpis, Leicesteria , 256—258. 
onnttZiros/ris, Culex, 232, 233. 
annulitarsis , Leicesteria, 257, 259, 260. 
annuloabdominalis, Culidomyia , 235. 
annulus, Culex, 233-234. 

Anomala denuda, 210. 

Anopheles, of Malaya, 129-133, 138, 
141-142, 255. 

„ albotaeniatus, a distinct sp., 

142. 

„ annularis, a synonym of 

sinensis, 142. 

,, ardensis, M.yzomyia pyreto- 

phoroides a synonym of, 

47. 


Anopheles, barbirostris, abdomiual veil 
tral tufts of, 142. 

„ co stall s, in Sierra Leone, 

163, 167, 172, 180, 181, 
183. 

„ Christophers i, synonvms of, 
222. 

,, <leceptor, synonym of A. 

tesseUatus, 129, 130, 221, 
and note . 

„ funestus, in Sierra Leone, 

163, 168; not known in 
the Philippines, 222. 

,, fcovhi, larva of, 133 ; 

synonyms of, 222 
,, listoni, 222. 

„ mauritianus, in Sierra 

Leone, 180, 181. 

„ minulus, a synonym of 

sinensis, 142. 

,, paeditaeniatus, a synonym 

of sinensis, 142. 

„ pundulaius , synonym of A. 

tesseUatus, 129, 130, 221. 

„ separatus, a synonym of A. 

sinensis, 142. 

,, sinensis, 142. 

,, tessellatum, 129, 130, .221. 

,, tesseUatus, 129-133 ; syno^ 

nyms of, 221-222. 

„ umbrosus, costa of, 142. 

„ vanus, a synonym of 

sinensis , 142. 

Anophelini, 221-222. 
anopheloides , Orthopodomyia, 239. 
Anoplocnemi8 curvipcs, on cotton and 
mahogany in Nyasa, 351. 

Anoplura, two new spp., 35-37. 
antirrhinum , Macrosiphum, 313, 317. 

,, Siphonophora, 317. 

Antestia variegata, on coffee in S. 
Nigeria, 218 ; damages coffee in 
Nyasa, 351. 

Antigua, insect pests in, 61-65. 
aparines. Aphis, 329. 

Apate terrebrans , kills Poinciana regia 
in S. Nigeria, 218. 
aperea, Cavia , 40, 41. 

Apliididae, list of African, 313-314 
description and distribution of, 314- 
337 ; pests in Nyasa, 350. 

Aphis abictina, 322. 



MKNKRAI. IXHK\. 


Aphis africaaa, sp. n., 311, 330-331. 

,» amygdaJi , synonym of .1. „. v . 

sicae, 326. * ' 1 

»> ^ vnon 3’ m of -l . rn m »Yf S 

»» oroiaffl, synonym of .!. ntiniei*, 

*> asclepiadis, synonym of .!. 

( Jfyrw) nern, 329. 

„ atriplicis , synonym of . 1 . »■« hi <><>• 

329. 

,, braistoic, 313, 320, 330. 

,, camelUae , 333. 

,, cereal is, synonym of .1/ «<•*■«- 

sipkum granariuni, 317. 

„ citri, 318. 

„ citruUi, synonym of A. gossypii, 

coffeae , on coffee in German E. 
Africa, 329. 

„ cucumeris, synonym of .1. 

gossypii, 321. 

„ ’ dahlias, synonym of A, rumicis, 
329. 

dianthi, 320. 

dipsaci, referred to Macro • 
4 fijpAum rosae, 318. 

, dubia, synonym of, Shopalo - 

siphum dianthi, 320. 

,, euonymi , synonym of .4. n/mreis, 

329. 

,, fabae, synonym of A, rumicis , 

329. 

,, farfarae , 327. 

„ floris rapae, synonym of A, 

brassicae , 320. 

„ gossypii, 313, 321-322 ; in S. 

Nigeria, 200 ; in Nyasa, 350. 

,, graminum, 333. 

,, granaria, 317. 

,, isalidis, synonym of A. brassicae, 

320. 

„ lactucae, referred to Hhopalo- 

siphum , 319. 

,, ligustriella, sp. n., 313, 327. 

,, mail, synonym of A . pomi , 323. 

,, m alijoliae, synonym of A. pomi, 

323. * 

,, malvae, 322. 

,, {Myzu8) nerd, 313, 329. 

„ nigripcs , sp. n., 313, 327 -329. 

(C33) 


Afhis , . , iv. , 

:ti I. ;t^n 
;; i 32!». 

ryri. in „i t . /■*•.. ), 323 

referred t.» i.ilff. 
culaln*, 33 I . 

nlj'll,; u ; , s\HiH|\!H \ 

bit i»m, (if. 32 m. 

• • rhei, 3*.M«. 

ivlein.l t-* .UrjfM.MiJiHM 
3 1 S. ' 

.. rumicis, 314, 323. 

.. (■ v '«7ii*mif/<rii) Lid./fjd, lefetied 
to b.'riosuma. 330. 
i^i phocory ttr) uremic, 331, 

.. syno- 

»*v in of 1 . gossypii, 3 IS, 321. 
xolain Ha, s[>. ii.. 313, 325 324. 

.. sorghiifa, 31 3, 321. 

.. sorgh i, 313, 321. 

., sulnns, symmym of Tuber- 

cubitus ((urmin, 33 I. 
tavnrnii, 313, 323 325 ; wine of, 
334- 

., IhlaspeiM, Hynonym of .1. mini- 

ci s, 329. • ^ 

ulhifi, synonym of .1. rumicis, 
323. 

,, mutator, Hynonym of llhopnla- 

siphum dianthi, 320. 

,, sifts rini ferae, synonym of 

Phylloxera rastatrijr, 337. 

,, vulgaris, synonym of h'hopalo- 

siphum dianthi , 320. 

a pi cali*, Armigeres, 225. 

,, Hreiirhynchus, 255, 258. 

„ Dcsvoidya, 225. 

,, Lcicmtr.ria, 255, 258. 

apicoargentea, Stegovnyia, 172, 173, 189. 

Apion annipes, a pest of cotton in 
Nyasa, 350. 

Apogonia nitidula, in S. Nigeria, 210. 

Apomecyna parurn punctata, said to 
attack yams in S. Nigeria, 210. 

A nidus hyAmis, referred to J’hrirodus, 
143. 

antuoidcH, Hachionoto/uyia , 241. 

Wyeowyia, 241. 

arbuckUi, Tatiana s bend, var, (see 
'Pahan us). 

A 2 
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Archon ceyUaurus, on coconut palm in j 
8. Nigeria, 218. 

Arctiidae, affecting cocoa in S. Nigeria, 

208. 

ardensis , Anopheles, 47. 

Argasid larvae, on birds in verruga 
zone, Peru, 125. 

argenteotarsis, Toxorhynchites , 222. 
argen teo ventralis , Top&myia, 239. 
argenteus , Tabanus, 164, 1€9. 

M Taeniorhynchus, 232. 
argentiventris, IZachionotomyia, 241. 
armata, Aphis, 329. 

Armigeres, synonyms of, 224-225, 256. 

„ apicalis, 225. 

„ fuse us, 225. 

,, joloensis, 225. 

,, obturbane, 225. 

armipes, Apion, 350. 
articulatns, Selenaspidus, 63, 310. 
arundini8 r Aphis, 331. 

Arvicanthis, new mites on, 122. 

Arricola, mites on, 124. 

Asbecesta cyanipennis, attacking Legu- 
minosae in Ny^sb, 349. 
asclepiadie. Aphis, 329. 
asiatiea, Corethra, 242. 

,, Lophoscelotnyia (see Myzo- 
rhynchtis). 

asiaticus, Myzorhynchus, 135, 137, 138, 

141. 

asparagi, Criocevis, 210. 

Aspidiotus {(’hrysoniphaltis) aurantii , 
02-63. 

„ (Chrysoniphalus) biformis, 

in British Guiana, 307. 

,, (Chiysomphalus) boicreyi , in 

Barbados, 307. 

,, cyanophylli, in Uganda, 249, 

307. 

„ cydoniae. , in Uganda, 249 ; 

in British Guiana, 307. 

„ destructor, in British 
Guiana, 307. 

,, dictyospermi, in S. Nigeria, i 

307. 

,, goivdeyi, sp. n., on Anona ] 

muricata ,in Uganda, 77- 
78, 249. . i 

„ hederae, in Nyasa, 307. 


Aspidiotus ( Pseudaonidia ) baikeae, sp. 

n., on Baikea insignit in 
Uganda, 307-308. 

,, { Pseudetonidia ) fossor, sp. 

n., in Barbados on grape 
vine, 308—308. 

„ (Pseudaonidia) lesser atus, 

309. 

„ ( Pseudaon idiu ) tri7obi/i- 

i formis, 308 ; in Zan* 

I zibar, 310. 

,, ( Selenaspidus ) articulatus, 

on coffee in British 
Guiana and Uganda, 310. 
,, transparens , in Uganda, 

249, 307. 

,, tTilobitiformis, in Uganda, 

249. 

Aspideproctus giganteus, ep. on 

Ceiba bombax in S. 
Nigeria, 303-305. 

j assimilis, Epilackna similis , var., 200. 

Atelocera raptoria, on mahogany, 217. 

„ 8tictica , on mahogany, 217 ; 

feeding on Gonometa 
robusta, 217, note ; on 
mahogany in Nyasa, 351. 

| Atkalia sp., a major pest in Nyasa, 

j 350. 

i atra, Vranotaenia, 238. ' 

atriplicis, Aphis, 329. 

i AuchmeroYnyia luteola, larva of, 29-30 ; 

in Sierra Leone, 175, 176. 
j Aulacaspis (see Diaspis). 

\ aurantia, Pardomyia, 224. 

| aurantiae, Toxoptera, 333. 

aurantii, Chrysoyyiphahts ( Aspidiotus ). 
62-63. 

,, Toxoptera, 314, 325, 332*333. 
aurafus. Aides ( Ochlerotatus ), 228. 

„ Culex, 228. 
aureostriata, Ekrinomyia, 224. 
aureoventer, Pseudograhamia, 240. 
auritulus, Ixodes, 125. 
auritus, Exochomus, 337. 
australiensis, Panoplitcs, 51. 
australis, Boophilus, 161, 165, 166. 

„ Corone, 44. 
avnim, Derynanyssus, 119. 
avicularia, Ornithomyia , 44. 

Azazia irrorata , on cow-pea in S. 
Nigeria, 218. 

Cidex, 53. 
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bacoti, Leiognuthus, 122 . 

baikeae, Aspidiotus (Pseuduonidia) «» 
n., 307-308. 1 ' 

bancrofti, Filaria, 2GG. 

Bancroft ia, aynonomous with (htho- 
podomyia , 230. 

Banksintlla ehrysolhoras , male nf //. 
taeniarostris, 47. 
lutcolaterahs, 47. 

», luteolatendis. var. ttlbiconta, 
nov., 47 48. 

»» lalcolalcralis, var. alhu- 
thoras, 48. 

»» hdcohiten dis, var. i udlid/i, 
48. 

>> Jtunctocoslalis, black ring 
of himl femora not at 
apex, 47. 

,, lacuiaroeiris, 47. 
Baffiados, new t'occid from. SO; 

Coeeidae from, 301, 307, 3ou, :ill. 
barbipes, Touorhy /whiles, 47. 
b rvirostris, Anopheles. 142. 

„ Myzorhynchus, 135, 137- 
141. 

barlceri , Lophoceratomyia, 230. 

„ t Philodendron/ yia, 230. 
"Bechuanaland, Culicids in. ry . 53. 
beckii, Lcpidosttphes, 03, 81, 240, 31 1. 

,, Mytilaspis (see Lepidosafdtrs). 
bedfordi, Macrosipkoniclla, sp. m, 313, 
318-319. 

besti, Tabanus , 102, 107, 1(50, 171, 172, 
181. 

,, var. arbncklei (see Tuba nun), 
biclavie, var. delect//, ('hiouaspis 
( ffoivardia ), 311. 
hicornvta , Lophoceratomyia , 230. 
bi formis, Aspidiotus [Chryso/tt ph/ih /*), 
307. 

biguUatus, Tabanus, 108. 
bimacnlipes, Phoniomyia, 241. 
biplaga, Earias, 197, 198. 
biroi, C/dex, 233, 234. 
bitaeniorhynchus , Culex, 231.' 
Blanchardiomyia , synonym of 
Armigeres, .224. 
boisduvalii, Diaspis, 308, 310. 
fcoZitari, Maura , 347. 

Boll-worm, a pest on cotton in Antigua, 
(54 ; in S. Nigeria, 197-199. 


30 1 

Rambus hu/ierl, areas. „n. 

Raajihilue Iiiiflrnhs. i:i s„., ra | 

1*H. I U.-.. Itiii. 

Booyi,!. ;»»>. 

borb/tn if us. I 'orogus. 2o3. 

v Xi-.-ria. l K , u ms 
i/i' Ut tit/id* s in, 1 45. 

l v. hida*-. 270. 

BoiJu i/nmi/mx.r /■ / . idunutlis, IxCift 
uosut bn., tuai in nr*. (s of. :t :t7. 

htn/iryi, Aspidmlut (l hcimom nht/lu*), 
3t»T. 

Jiftuhytryyt*. attack* mahogau) . 217. 

.. in/ tuhrmnirru*. r;«tH 

«'«»l t tin mol*. 34 S. 

braeonidae, Sytcpfa d< im/nNi t u ■ 
.-iliM-il 1 » \ . 199 : mi lj«i\ao 

«*t lad \ I'ii.l ami h<«\« i H\, 2«>|. 2o3, 
2o|. 

bctissieuc. . I yhi.t, 3l;{. 32o, 350. 

/ 'in is. Ill 115. 

bit cicflllthls, Tiieniin Itl/ttehttr, 230. 

brrrijinljiis. ( 'yathom yin. 237. 

Toxin h tfn< hilts, 47, 17 1, 

172. 17 7. 

breri pal pus, J.i/phoct'^iitoiuyia. 23 \ 

Ucrri cltyt/t hits iimtuUptilpts, referred (<> 
Tfirrstt , 257. 

., tifnntlis, *VII"H \ hi of 

l,< icfh-tt-i ia flam, 255, 
25(5, 25 K. 

HKii/inin, n f* i n-d to 
l.fu-fslriiti, 259. 

Briti-h K. Africa. t 'nliridac from, 48- 
58; search l«»r (lionet tut <m Amala 
river, 271 278; Aphids in, 315- 
322, 324. 32H, 3:51, 333. 33*5. 337. 

British <»uiu?i:i, new I.at’utohnlhriuni 
from. 42, 11 ; t'oeridae in, 3o5 3o7, 
3IO, 311. 

bru hi pti, ’ Ttibtnni «, 172. 

JtusKcoht fount, a major post of mai/.e 
in N v;»r*a, 348. 

butler i. At den, 50, 229. 

1 'errtdlinti, 229. 

bu.ri. Pittutisftis, 31 1. 

buxtoni. Ifertitui'tus, 311, 33.7. 

cahirhiu*, slt'otnytt, 122. 

('ala nt isles ( t/ltt, <pv.) fusra, a pest 
on maize in .•*. Nigeria, 
213. 
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Calamities prae pollen* , in S. Nigeria, 
213. 

Calandra oryzae , methods for des * 
truction of, 214; a pest in Xvasa, 
350. 

calearatus, Hyagrus, 200. 
calcitrans, Htomoxys, 116, 172, 175- 
177. 

caliginosuSj Ochlcrotatus , 49. 

Callivterus quercus , referred to Tuber - 
ettfrt/tt*, 334. 
cn»ie?/ p PediciiZus, 45. 
camellia* , Aphis , 333. 

Camponotun, in relation to scales, 64. 
cauicMjM*, Prionon/dcs, attacking yams 
in S. Nigeria, 215. 

Cape Colony, Culicids in, 56 ; Tabani- 
dae in, 285 ; Aphids in, 320-322, 
325 -327, 334, 336, 337. 
cape ns is, Procavia, 'SI, 39. 
capitis, Pedicuhis, 269. 

Carabidae, probably beneficial in S. 
Nigeria, 210. 

carmodyi. Tomas pis, sp. n., 143. 
cassia?, i'hionaspis, 249. 

Cass i dit gibbipennis, a pest in Xvasa. 

850. ( «. 

Cassididar. 350. 

cadaiu’o, Dipuropsis, a pest of cotton 
in S. Nigeria. 197, l{<8 ; a major pest 
in Xyasa, 34 S. 

aidanc'iM, Tnboiium, attacking stored 
grain, 214. 

Cafunfaps mehmotiichtfl, a pest of crops 
in Xya-sa, 347. 

,, opuienlns, a pest of crops in 
Xyasa, 847. 

,, soUtarius, a pest of crops in 
Xvasa,, 347. 

,, vitti pcs, on cocoa in S. 

Nigeria, 209 ; a pest of 
crops in Xyasa, 347. 
catcnala, Decufomct, 350. 

Cattle, Fulani, distribution in llorin 
Province, 14-16. 

,, dwarf, not iiiiinune to try- 
panosomiasis, K\ 18. 
caudatum, Icerya , 247. 

Cavia aperea, new Mallopliaga on, 40- 
41. 

cobaya, Heiwpon extraneum on, 
■ 44. 


caviae-capensis, Linognathus, 37-39. 

| ,, Pediculus, 37—39. 

Cellia fiava , synonym of Anopheles 
kochi , 222. 

I ccntaurus , Archon, 218. 

Cerambycidae, affecting cocoa in S. 
Nigeria, 209 ; on coffee in Uganda, 
279. 

cerasi, Myzus , 314, 327. 

Cerataphis lataniac, on Raphia r ini f era 
in Xyasa, 350. 

Ceratilis punctata, on cocoa in S. 
Nigeria, 209. 

Cemtopogon spp., not transmitters of 
verruga, 126, 127, 128; in Siena 
Leone, 163, 167, 168, 175, 179. 
Ceratopogoninae, not transmitters of 
verruga, 126, 127. 
cereolis, Aphis, 317. 

,, Siphonophora, 317. 
cerijeniH, Ceroplastes, 248. 

Ceroctis trifurca , a pest in Xyasa, 3oa 
Ceroncnm africana , sp. n., 31-84 » 

in 8. Nigeria, 305. 
loebeJi, 33. 

Ceroplastes africanus, from X. Nigeria, 

’ 74 ; in Uganda, 248. *• 

,, cm ferns, in I'ganda, 248. 

coniformis, sp. n., from 
Uganda, on Ficus, 72 
73, 248. 

destructor, in Uganda, 248. 
egbarum, 74. 
ficus, in Uganda, 248. 
Jloridensis , in British 
Guiana, 306. 

„ fuller! , 74. 

,, galeatus , in Uganda, 248. 

quadrilineotus, in Uganda, 
248. 

,. singularis, in Uganda, 248. 

,, vgandae, a correction, 74 ; 

in Uganda, 248, 306. 

,, vinsonioides, in Uganda, 

248. 

; Ccroplastodcs gowdeyi, in Uganda, 248. 

ceylon ica, Dactylomyia, 130, 221, and 
j! note . 

„ Uranotaenia, 238. 
j ceylonensis, Rachionotomyia, 241. 
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Chattomyia, 255; synonvm'nf Late*- 
teria, 230.* 

>• flam, 258. 

Ch 20i‘^03°' parasiti *' on Mybiri.. 
chalcites , Plugin, 348. 

Chaoborinae, 242. 

Chaoborus nianileiisis, Cvfethra 
asiatica synonym of. 242. 
Chemotropum, signifioanee for 
economic entomology, 113 117. 
cheopis, Xenopsylla. 200. 

Chilocorus diseo ulcus. preys on 

Lccanium vi ride, 240. 

„ punctata , preys on 

Lccanium riride, 249. 
Chilomenes hinata, life history of, 202 - 
203; preying on Aphis 
tavaresi, 323. 

„ vidua, life history of. 

203; preying on Aphis 
sorghi, 321. 

Chionaspis case tee, in Uganda, 240. 

,, citri, in Antigua, 03 ; in 
British (iuiana, 310. 

„ deni ilobis, in Uganda. 249. 

„ elongate, SO. 

* .. funtinniac. sp. n., in Uganda 

310 311 . • 

„ (Jloicardia) bid a vis v^r. 

i ! elf via, in Ihitish (Iuiana, 
311. 

.. sub sir i ala, in Uganda. 219. 

unilaleralis. sp. n.. on palm 
in Barbados, 79-BO. 
chionaspis, Diaspis (J a lavas pi*). 219. 

Chi ami hh vrestermanni, probably useful 
in S. Nigeria, 210. 

Chloridea obsolete, life history in S. 
Nigeria. 198 ; a major pest, in 
Nyasa, 348. 

christo phersi. Anopheles, 222. 

„ Culex, 55. 

Christophers ia halli, 222. 

Chrotogonus ftp., a pest on tobacco in 
Nyasa, 347. 

chrysanthemi, MacrosiphonieUa, 319. 
Chrysoconops fuseopteron, synonym of : 

* Taeniorhynehus brevi- 
cell ulus, 230. 

pygmaeus, synonym of \ 
Tae n i o rhy nehus brevi- * 
ceUulus , 230. , 


INDEX. 
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<it ry sognstrr. t.'irtmoiHuiitfr, 
172. 179. 


59. 17 1. 


ehrysoUneata, Howard inn, 22(1. 
UhrysomeKdao. in S. Nigeria. 2uo. 2 IS. 
ehrysomeliint, Kpilarhita, 2(NI, 

( 'll ry son, pin, l Hi, (Aspnliotus) . i n nt of. .. 

a p.x tin limes in 

Antigua, 02 03. 

•* ( .t spidiotus) Inform tf, 

. 307. 


♦* l .1 *piWi(<fmf] /xuratyt. 

3»7. 

<hr if so pa sp.. larva* 1 piwmgon Aphis 
2(13. 

< hnjsops, I ( . 272. 

.. injlatironiis. 2H5. 


loiufironi is. 


1 75, 177 
17.*.. 


in sierra la-one. 
; etihmr of i-yefl. 


paUidula. sp. n.. 2H3-2H5. 
ehrysosciitu, l's< mbihoiitnili no, 228. 
vhrysolhora.r, lUmhsuu lla, (7. 
ciliaium, Lent mum (hiiilrranium), 70. 
riiujnlala, Jlt isr ( I'nilopnirt h 05. 

l.i ia-yfcriti, 257,259 201. 

* ei minn i iictu, /’/rn/<#/f/«/ir, 2ou. 
virvmnguttahc*, / >• nutU • ulor, 105. 

t'irphis { pjun 9 n, a p<->! of mai/.o in 8. 

Nigeria, 212 213. 
rilri, . 1 phis, 31 s. 

., f 'hiontf.pi.- % 5 1 n. 

,, I hictifbtpiits { l‘seial<tt-tii cun). 217. 

,, /*SC II tltU'trfC ii 209. 

rilrifola, Myldnspiv, si. 
rilri n ns. 1 hdnlcns, 3 is. 


rifrnlH, . 1 phis. 321. 

('fiiiororis Jordan, 315. 

hrmipirya, synonyms of, 
315. 


,, hnrrifir, synonym of C. 

hcinipterti , 315. 

ninrrorrphaln, synonym of 
, t ( \ hnitipieru, 315. 

,, rol update, synonym of C. 

InniipUra, 315. 

CWoria, in relalion to limes mud ficaleft, 
04. 

cobay a, Curia, 44. 
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Coccidae, new African sp. of, 31-34 ; 
notes and new spp., 67-81 ; of 
Uganda, 247-249 ; in Nyasa, 351. 
CoceineUa undecimpunciata, preying on 
Aphis sorgki, 321. 

Coecinellidae, in S. Nigeria, 200 ; in 
Nyasa, 350. 

Coccus (Lecanium) hesperidum , 248. 
Coccus mali, synonym of Eriosoma 
lanigerum , 336. 

coeruleocephala, ( 'olonemyia* 241 . 

,, Phoniomyia, 241. 

coerulcovitlata, Harpagomyia, 239. 
coffeae, Aphis, 329. 

Colonemyia, synonym of Rachiono- 
lorn yin, 240. 

„ coeruleocephala , 241. 

oolonorum , Agama, 181. 

Colpocephalum truncatum , on Phas- 
colomys fo68or , 44. 
columhi, Anagrus , 88. 
complet iva, Etorleptiomyia, 238. 
Conckaspis angraeci, in Dutch West 
Indies, 307. 

conchiformis, Inglisia, 248. 
conifera , Diacantka, 349. 
concolor , Culex, 234. # 
confusus, Odontopus , 351. 

Congo, new Linognathus from, 37. 

„ Belgian, Culicids in, 53, 56 ; 
altitude attained by Glossina 
in, 277, note ; a new Tabanid 
in, 283, 291 ; Aphids in, 332. 
,, French, Aphids in, 332. 
congoiensis, Tabanus , 168. 
c onfonnis, Ceroplaslts , sp. n., 72-73* 
248. 

cordigera, Haematopota, 162, 167, 174, 
175, 179, 181, 182, 272, 274. 

Coreidae, in Nyasa, 351. 

Corethra asiatica, synonym of 
Chaoborus manilensis, 242. 
,, manilensis , referred to Chao- 
boru8, 242. 

Cor one australis , Heterodoxies longi- 
tarsus on, 44, 

corticalis , Phylloxera, 337. * 

Corythuca sp., attacking cassava and 
. castor in Antigua, 65. 

Co8mophila erosa, in S. Nigeria^ 201 ; 
injurious to okra, 218 ; in Nyasa, 
348. 


I costalis, Anopheles , 1G3, 167, 172, 180, 

| 181, 183. 

| costimacula, Eublemma, 249. 
Cotton-stainers, 191-197. 

Cotton plants, disease of, 201-202. 
crassipes, Culex , 225. 

„ Stegomyia , 225. 

Crioceris asparagi , 216* 

„ Uvula, a pest on yams in S. 
Nigeria, 215-216. 
cri8tatu8, Opistfwcotnus, 42, 44. 
crudelis, Haematopota, 293-294. 
cruenta , Haematopota, 293. 

Ctenocephalus fclis, in Sierra Leone, 
163, 169, 170. 
cucumeris. Aphis, 321. 

Culex acer, 230. 

,, ager, 58 ; synonym of C. 
bitaeniorhy nchus, 231. 
j ,, albopleura, synonym of Culi - 

ciomyiu pallidothorax, 235. # «•. 

1 ,, albus , synonvm of C whitmorci , 

232. 

„ angulatus, synonym of Culi- 

ciomyia viridiventer, 235. 

,, annulirostris, synonym of i C. 
sitieeis , 232, 233. 

anwahis, synonym of C. tritae - 
i niorhynchus, 233-234. 

' „ auratus, 228. 

„ azoriensis, synonym of 0. 

pipiens , 53. 

„ biroi, synonym of C. tritac- 

niorhynchus, 233-234. 

,, bitaeniorhy nchus, synonyms of, 

231. 

Christopher si, synonym of <■. 
fatigans, 55. 

„ concolor, coloration and genitalia 

of, 234. 

; „ crassipes , 225. 

„ decens, genitalia, 58 ; in Sierra 

Leone, 171, 183. 

,, domesticus, 231. 

; „ duttoni, in Sierra Leone, 183. 

i „ epidesynus, synonyms of, 231- 

232. 

| * ,, fatigans, genitalia, 52, 54 ; 

, venation, 54 ; C. osakensis 

a synonym of, 53 ; name 



i:e.\kr.\l i n i> k. x , 


reinstated, 55; H uie dis- 
tribution, 5(> ; thorax of. 
235; in Samoa, 2f»5 ; nans’ 
imts dengue fever. 2»i7 • 
carries t iluria banerofti, 2ti(*. 

Culex fouchau?*u*i* t synonym of r. 
fatignus, 55. 

„ fuscocephnlns, synonyms of. 234. 
»» geUdus, var. sinensis, 231. 

„ geniculatu * , referred to a<hlno. 

t-atus , 49, 58. 

„ glaphyropierus, referred to 

Theobald in, 237. 

„ gnophodcs, synonym of t si tit MK 
232, 233. 

„ goughii, a, synonym of 

fat ig an ft, 55. 

» yuhenw/oi*/*, referred to 
OcAfcraf«frt.t, 22(1. 

„ j/w&mmfomt*, synonym of Uehtr- 

rotaiuH gubernntoris, 22«>. 

»» halifar.ii , C. niuUinntrnlosn/t a 

synonym of, 234. 

,, hortensis, synonymy of, 58. 

„ impellens, . synonym off. NffiVax 

and C. vishnni, 232, 233. 

,, imprimens, referred to (*• hlcea- 

) talus, 228. 

„ infula, synonym of C. bitacnin- 

rhynchus, 231. # 

,, invidiosus, genitalia, 5S ; in 

Sierra Leone, 172, 183. 

„ laniger, 224. 

„ lateralis, synonym of Ovhlrra* 

lotus geniculatns, 49. 

,, longifurcatus, synonym of t'nti- 

ciomyia ciridi center, 235. 

,, luteola, synonym of < fit set, - 

cophalus, 234. 

,, maculatus, 227. 

,, mediolineotus, synonym of 

Ochlerotai us genicnhitax, 228. 

,, microann nlatus, svnonyni of 

sitiens, 232 233'. 

,, microtacniala, probable synonym 

of C. I'ishitui, 233. 
minor, possible synonym of (\ 
fuscocephalus, 234. 

,, mirijicus, sp. n., 57 58. 

multimaculoaus, synonym of r. 
halifarii, 234. 

,, ochraceus, 231. 




' O'.l/ullMv, , , , i , • 

ptpieus. 53: Mm.im., ,.i 

* t align us. 55. 

pal! idocph, dn*. <\ tpi'i*,.},.,.!,. 
s\ imu\ m «>t. 

tid*:»] 55. 57. 5> ' n* usm 

•d r. 5»i. ' ' 

ptlllnh‘»f i uieitvd !.* 


pullidftL:\,r. nlriud |o 

235. 

III 

( *' h!< mtotas poUidosti lot it x, 

22 s. 


nshuni. 233. * 

pipit ns.' l:* nu .ill.* and mailing*. 
• »2, ...t 54. 5ii, 57 ; i Inn ;t \ 
of. 255. 


pent no, in Sicri .i I nc. | ■; 7 
l ,st Otfui n ftiln . probable lo*n \ m 
of r. rixhiirti, 233. 

.. pst iitluhiaifif nit otu s, vUloimil 
<>i r„ti i mm if to rtt till renter. 


pSi Uiliistt u.utins, x\hoii\ni oj 
f hfilcrttlnhts sir mu tin*, 22s. 
pntcln ievnit r, nleind Mi 

* tch It i at tilo s<, 22s. 

i/uosujaini'ti, . syiimiuii of (. 
/n picas, 53. 5 1 . 5ll ; ‘ , 

sxnortyrn n| t , pultnlu- 
ctpholus, 5(1. 

ipinsipipiruy, *yiinn\in <,) i 
Jot I go us, 55. 

tflU lllptrfasiitil its, s\ iinnuil of t', 
fat i go in*. 55. 

it exit, uiic.iiyiii of ( , futiipins, 

55. 


s\?ioii\m o 1 i". siIiciih, 

232. 

saltans, fel’eired to t h hheutatas, 
19. 


solus, yiionyni lit ( sitiens, 232, 
233. * 

st- posit ns. .-vnonvin «*i t\ sinen- 
sis, 231. 

wf ’neus, .-yiioiiyui of fotigons. 


situ pson i , genitalia, si/,a and 
eolorat ion, 58. 

sinensis, s vnon vms of , 231, 232. 

* 

sitiens, synonyms of. 232 ; colour 
and genitalia, 233. 231. 
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Culex somaliensia, synonym of C. 
sitiens , 232, 233. 

,, stenoetrus, referred to Ochlero- 
tatus, 228. 

„ gtoehri , synonym of C. pallido- 

cephalus, 56. 

,, taytayensis, synonym of C. 

fuscocephalus, 234. 

,, tigripes, coloration and geni- 

talia, 234. 

„ „ var. f asciis* in Sierra 

Leone, 177 ; colora- 
tion and genitalia, 
234. 

,, tipuliformis, 58. 

,. trilineatus, synonym of Ochlero- 
tatus mediolineatus, 228. 

' tritaeniorhynchus, synonyms of, 
233-234. 

,, uncus, referred to A ales, 221). 

,, it nivittalns, genitalia, 58. 

,, rarioanvulatus, synonym of C, 
pi pie ns, 53. 

,, riridiventer, referred to CuJi- 
ciomyia , 235. 

,, rishnui, synonyms of, 233 234. 

, , ir hi tmorei , ay nonym s of, 2 3 2. 

,, zoinbaensis, * Synonym of G\ , 
pip ini* or ('. fat i (jans. 53, 54. 
CuUettda cnithrosops , synonym of 

Ochlerotatus stenoetrus, 228. 
winnfa, synonym of Ochlero- 
iufu* stenoetrus, 228. 

,, suh naensist. synonym of 
f >ch le rot at us i m p rime ns, 

228. 

Citliecha abtlominalis, synonym of 
Culex hi tacit iorhynch ns, 231. 

Culioidae, notes on African, 47—50 ; 
synonymy of Oriental, 221-242, 
255-263. 

Cnlicinae. 221-241. 

Culicim, 224 -239. 

Cnlieiomyia a n n uloabdom i nalis, syno- 
nym of C. pallido- 
l ho rax, 235. 

fused, synonyms of. 235. 

,, inornata , synonym of C. 

fusca, 

,, 7n i nut issmia, synonyms of, 

235. 

„ nebulosa, in Sierra Leone, 

167, 169, 183. 


Cnlieiomyia nigerrima, synonym of C. 
minutissima , 235. 

„ pallidothorax, synonyms of 

235. 

,, viridiventer, synonyms of, 

235. 

cummin&i, Ochlerotatus, 49, 172. 
Curculionidae, in S. Nigeria, 200 ; in 
N'yasa, 350. 

curvilinea, Diacrisia, 206. 
cyanophylli, Aspidiotus , 249, 307. 

„ P rotomelanoconion, syno- 
nym of, 59. 

Cyathomyia brevipalpis, synonyms of, 
237. 

,, jenseni, distinct from Prn- 
tomelanoconion fusca, 
59, 237. 

Cyclonetla sanguined, in relation to 
scales, 64. 

Cyelopclta dorsalis, on yam in 
Nigeria, 21G. 

cydoniae, Aspidiotus, 249, 307. « * 

ojptopus, llodgesia, 59. 

Dacfyiornyia ceylonica, synonym of 
Anopheles tessdlatus, 130, 221, aVid 
note. * 

Dwhjlopins, sp. n., in Uganda, 247. 

,, iccryoides, 69. 

,. {PseudococcHs) citri, on cocoa 
in S. Nigeria, 209 ; 
in Uganda, 247. 

,, „ longispinus, in S. 

Nigeria, 305. 

,, „ obtusus , adult Ger- 

man E. Africa and 
Zanzibar, 68 - 70 - 
,, ,, rirgatus. var. mada- 

gas -car ien sis, in Ilori n 
Province, N. Nigeria, 
34 ; on cocoa in S. 
Nigeria, 209 ; in 
British. Guiana, 305. 
Daciylo spinier a ritifolii , referred to 

Phylloxera, 337. 

Dacus, ehemotropism in, 117. 
dahliue, Aphis , 329. , 

damnosum, Simulium, 167, 170, 175, 
i 177, 178. 

# Decatoma eaten ata, on cotton in Nyasa, 
350. 
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deceits, Culex, 53. 171. 18:1. 

deceptor, Anopheles, 129, 130. 221, and 
note. 

decora, Uaematopota , 288. 
decorella, Tachardia . 247. 
delecta , Dirphya, 279. 

Delphax (see under Peregrinm). 
Dendrodonus frontalis, migratory 
movements and habits of. 1U5-10U. 
Dengue fever, in Samoa, 207. 
dentatu8 , Ochlerotatus, 49. 
dentilobis , Chionaspis, 249. 
dennda, .dnoniaifr?, 210. 

Dermacentor eircunnjuitaln*. ou 
elephant in Sierra Leone, 105. 
Dermanyssinae, 119-122. 

Dermanyssns {Liponyssoides) W'gyp- 
tins, sp. n., on rat*, 
122 . 

,, avium , attacks human 

beings, 119. 

„ gallinae, 121. 

,, {f.iponyssoides) muris, sj>. 

n.. on rats, 120-122. 
Derme'stes ndpinus, a pest in Nvasa, 
350. 

derogate, Sylepfa, 199, 204, 349. 
desjardinsi i, Stenotoma. 1 13. 
desmoies , St ego in yin, 225. 
destructor, Aspulioins, 307. 

„ ('crop! odes, 218. 

Desioidett, synonym of A nniyev*, 221. 

,, fusca, v ar. jotoenxi-s, 225. 
Desroidin, 224. 

Desvoidya, synonvm of Artnigcres, 224, 
" 250. v 

,, apical is, 225. 

„ joloensis, 225. 

,, jngraensis, synonym of 

Armigeres jotoensis, 225. 
detech i, Chionaspis (Hou'urdm) hi da r is 
var., 311. 

Diacantha conifera , in Xyasa, 349. 
Diacrisia sp., on cocoa and cotton in 
S. Nigeria, 201, 205,-200. 

Diacrisi a*c h rvil i n ea, on cocoa in 
Nigeria, 200. 

„ wacufosu, in S. Nigeria, 201* 
206; Sisyropa .bred from 
204 -210 ; habits of, 205. 
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dianlhi, Aphis. 320. 

,, 2ihopaiosiph,nn , 313. 320. 

Itiaspis (.lu/drwjtjMc) r > /ii<>ritj>pn, m 

I'ganda, 249. 

in Hritish lintana 
and rgamla, 30S. 310. 

.. rcr/tifiirii, in l^anda. 249. 

/b.Yttim i/ju iifni'iiiid, IS. 

dO'iMrhr. 1/y/ii/rns, 350. 
lAidyophnfutii snene, uti coffee in 8, 

N igeria, 2 1 S. 

tint i/os jnimt , As put tot us, 307. 
digital, i. /.» nvWrini, sp. n , 257, 26Z 
263. 

Dilophonnta dlo, i'ii cassava in Antigua, 
04 65. 

di nun pints, St id,, core us, 72, 219. 
Diparopsi* etidanrti, lifehUtory in S. 
Nigeria, 197. 19S ; ;» major pesl in 
Nyasa, 3 Is. 

(fijut'dfl, .1 phis, 3 1 S. 

Diplera, parasitic, in S. Nigeiia. 204. 
Dirphya d< l< da, rniiiiiiuii in I gamla, 
279. 

{ \ ilnri is) pi i tu rps, it culled 

pot in I'gatula, 279 2sl. 

,, irtiioihirp, a entice pot in 
< *«'i m:i ft I’. Aliiea, 279, -Hi. 
,list oi’lrus, < 'hilneai tts, 2 19, 
ui.-nthir. MdApist*. 2<i5. 
fliurnti. Si us, a. 229. 

iti r is,: i iit, !/«/*, 2* Hi. 

I) ,i, /mplfirus, < >1 ■» t>\ I, y j; thoieti * 

IritiM 1 i :\\ o 8onn«l, t 1 
tlnliea,', phaht, I.dndnia. 257. 259. 
d.onicdira. M ;is, a, 20h. 
diintrsf trits, t'lthr, 23 1. 

,, 7 •iruim ii i/iwhnx, 231. 

dorsal,'. < 'i/rluprlta, 216. 
drrgri, J'.pdachua, 350. 

Dnjajdiis pvrbuar, 311, 331 335. 

Iht/osntpns tuirtii, H arina jihyMtdis 

tear hi ft mini 'in. 171, 1 s2. 
didn't, , .1 phis, 320. 

dudyron^Oj yrareitu*, 196 197, 21H. 
du rhanettsis, (hide rot at ns, 49. 

Dutch West Indies, t occid in, 307. . 
dnttoni, Cnlrr, 1H3. . 

J) y*d*rnni uigrofunrialu*, major pest of 

cotton in Nyasa, 351. 
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Dysdereus superetitiosus, carnivorous < 
young of, 192 ; life 
history and distribution, 
192-194 ; remedies for j 
the pest in 8. Nigeria, 
194-196 ; net for use 
against, 195 ; injuries to 
okra, 218. 

Ear las biplaga, in 8. Nigeria, 197 ; 
life- history, 198. * 

,, insulana, oil cotton in Nyasa, 
348. 

East Africa Protectorate, search for 
Olossina in, 271-278. 
echidninus, Tael ape, 119, 123 , 124. 
echinoderma, Trimenopon , g. n. and 
sp. n., 39 - 41 . 

edax, Jlaematopota , sp. n., 295 297. 
egbarum , Ceroplastcs, 74. 

Egypt, Leucaspis riccae in, 81 ; con- 
trol of leaf-eating caterpillars in, 
243-245; Aphids in, 321, 322, 329, 
331-332, 335. 

Ekrinomyia aureostriata, 224. 

Elaphidion mite , a pest on limes in 
Antigua, 61-62. j 

claslicella, Therm opt» <■&, 217. 

Elatcridac, on cocoa in S. Nigeria, 210. 
elegans, Zonocerus , 347. * 

Elephantiasis, in Samoa, 266 ; 
Stegomyin a host of the Filar ia that 
causes, 267. 

etto, Dilophonota, 64-65. 
elongate, Chionaspis, 80. 
elongatum, Lecaniiim, 248. 
eminenlia, Lophocer atomy ia, 236. 
epidesm us, Culex, 231-232. 

,, T ae n iorhy nchus, 231. 

Epilachna chrysomelina, in S. Nigeria, 

200 . 

„ dregci, a pest in Nyasa, 350. 

„ hirta, a pest in Nyasa, 350. 

,, paylulli, a pest in Nyasa, 
350. 

„ similis, var. asstmUis, in S. 
Nigeria, 200. 

Epimys surifer , new Poly pi ax on, 36. 
Epuraea sp., on cotton in Nyasa, 350. 
Eretmo podites chrysogaster, 59 ; in 
Sierra Leone, 171, 172, 179. 


Eriosoma lanigerum, 336-337. 

„ mali, synonym of E. lani- 
gerum, 336. 

erosa, Cosmophila , 201, 218, 348. 
emzitcum, Tapinoma , 337. 
Etorleptiomyia coinpletiva, synonym of 
Ficalbia luzonensis , 
237-238. 

„ luzonensis, referred to 

Ficalbia , 238. 

Eubleynma costi macula, parasitic on 
Stictoccus dimorphus, 249. 
,, seitula, parasitic on Inglisia 

conchiformis, 249. 
Eucalymnatus (see Lecanium). 
Eulecanium (see Lecanium). 

Euproctis, sp., in S. Nigeria, on cotton, 
200 - 201 . 

„ hjonia , larvae and parasites 

of, 201 ; a Braconid bred 
from, 204. 

Euxoa eegetum , a tobacco pest in 
Nyasa, 348. * * 

cransi. Trypanosoma , 18, note , 187. 
evonymi, Aphis, 329. 

Exochomus auritus preying on Erio- 
soma lanigerum, 337. ^ 

„ nipromaculatns, preying on 

Aphis sorghi, 321. • 
extraneum Menopon , 44. 


f abac , Aphis, 329. 
falcipes , U ranotaenia, 239. 
farfarae. Aphis, 327. 
fasciata , Pteronycta, 348. 

„ Stegomyin (see Stegomyia). 
fasciatus, M orjthacris, 347. 

„ Phricodns, 143. 

„ Tabanus , 160, 171, 172, ISO- 
182. 

fatigans, Culex, 52-57, 235, 265-267. 
fells, Ctenocephalus, 163, 169 170. 
ferruginea, Oides , 216. 

Ficalbia, synonyms of, 237-238. 

„ luzonensis, synonyms of, 238. 
,, minima, svnonvms of, 237- 
♦ 238. 

• „ simplex, referred to Aides, 

238. 
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ficus, CeropUutes, 248. 

filamentosHm , Leeanium ( K ultra n inn) 
ap. n., 74-76, 79, 248. 

Filaria bancrofti, carried by Cider 
fatigans in Samoa, 268. 
filiformis, Ischnaspis, 249, 311. 

Finlay a, (see under OeMerotofu*). 

„ lochi , in Samoa, 207-268. 

„ melanopUra, synonym of Och- 

lerotatus guberuatoris, 226. 

„ poicilia, 267. 
flammea (l), Limieolaria, 210. 
flara, Cellia, 222. 

», Chaetomyia, 258. 

„ Leicesteria, 255-239. 
flaveolus, Anagrus, sp. n., 87-68. 
floridensis, Ceroplaste*. 306. 
floris rapae. Aphis, 320. 
foedus , Clinocoris, 343. 

Forda rotunda, 337. 

jt/resUin, Rhopalocampia, on cocoa, 206. 
fossor, Aspidiotwi (Pseudaonidia), ap. 
n„ 308-309. 

„ Fhascolomys, 44. 
fguehoivensis, Culex, 55. 
fragilis, Aedes, 230. „ 

,, VerroUina, 230. . 

Framboesia common in Samoa, 268. 
fraudatrix, Loplweer atomy ia, 235 -236. 
frequens, Anagrus. 87. 
frontalis, JJendroctonus, 105 106. 

Fulica , Laemohothrium on, 4 4. 
fuller i, Ceroplaxtes , 74. 

„ Oculeomyia, 236. 
funerea, Skusca, 229. 
funesta , Myzomyia, 222. 
funestus, Anopheles, 163, 168, 222. 

,, Teromyia, 223. 
funtumiae, Chionaxpis, sp. n., 310-31 1. 

„ Physothrips, 217. 
furcifer, Ochlerolatus (Finhiya), ninn. 
n., 48. 

fusca , Busseola, 348. 

,, Catain isles, 213. 

,, Culiciomyia, 235. 

„ Cyaihomyia, 59. 

„ Glossina (*ee Glosxina).* 
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fuscti, var. joloen* is. UrMuudea ’*■ 

>• Frotomrlonoconum, .V,i 
.. ^keitomyu), 24 l. 

•• I r>i notiU'niti, 

fusripea, Ufa* situ i pal palm, vtr 

imle. ‘ ’’ “ ' ‘ ' 

fu score pluilux. ( uUs, 23l. 
funrojitH Tdcniorhynrhitit, SO. 

faxcajttcrau, Chryntteaaopx, 23u. 
fusca*, .1 t*mi*jcrts, 225. 
fnsrus. Cufcx tigript's, var.. 177 

lial.Mwul'.o, a, \ wl . ! ,|. uui 

ifnlcohis, t'crttphistfs, 218. 
tjtillinnc, Itn aunty s«us. \ *\. 

(mil inula, /.iioiih/hi^Wkw on. it 
(•anittsidae. 3 n. spp. on i.m, 1 1 «« i-ji . 
«>n I.atjitHutn peruatuut, 125. 

Gambia. ('ali.-hU in. 

GtUilrinrinjmi nuuhiorahts, a p,^t ut 
N v asu, 317. 

.. uahlb",ji, :i ]M . S , i„ x 
317 . 

ymelfn, Linoyiudhns, 30. 

Gii'l.ofdti, infrsflr Atpnna t'nttmttrum 

in Sierra I |sl. 

,, ucumunni, lh|. 
gel i dux, var. Millennia, Cults. 231. 
genii nata, Solcnop*ix, 61. 
gentnmlilix, Thmnrsiti , 65. 
geniculatus, <'ulrs,v.l, 58. 

,, OrhliToliihlK. 19. 

geimrostris, Ifarfinyttmifia, 210. 

,, Maiuyift, 2 10. 

< l<‘oMM*fri<la«*, anVofinjr <’ocoa in ft. 
Nigeria, 2o6. 

Herman K. Afriea, < 'orridao in, 67, 69 ; 
Tabanidae in, 283. 293, 290, note, 
299 ; Aphids in, 32 1, 329. 
qigntifea, Pitchy Iota a, 319 . 
gignntcuH, .IspidaprartiiK, 303-305. 

,, Helmut nrux t 44. 

(jilexi, Myjarhinus, 222. 
glnphyroplera, The.ohaldia, 237. 
glaphyr opt crux, Culex, 237. 

Glossina, dijtribul ion in X.* Nigeria, 
1 28 ; hinnnmies. 95 
ill; <!i’1 rilmt ir»n 
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Sierra Leone, 152, 155, j 
159 -183, 187, 188 ; j 

search on Amala river, 

K. Africa, for, 271-278. 

Olossina fusca, habitats in Sierra 
Leone, 150, 107, 170, 172— 
179, 182, 187, 188 ; on 
t he Amala river, L. Africa, 
271- 278. 

„ longipalpis, distribution in 

N. Nigeria, 0, 9 ; habi- 
tats in Sierra Lfconc, 155 
150, 102, 105, 107, 108, 
187, 188. 

,, morsitans, 89 ; migrations ; 

of, 95, 97 ; control over 
increase through migra- 
, tion, 110. 

„ morsitans , var. pallida, nov., j 

from Nyaaaland, 89. 

„ morsitans, var. paradoxa , 

nov., from Nyasaland, 89. 

„ nigrofusca , in Sierra Leone, 

187. 

„ pallicera, in Sierra Leone, 

187. 

,, pallidipes , feeding habits of, 

272. 

„ palpalis , distribution in N. 

Nigeria,, 8, 8, 9, 11-14, 16, 

17, 19 ; a new var. of O. * 

morsitans resembling, 89 ; 
migrations o£, 95 ; local 
sex disparity, 97-101 ; 
possible connection be- 
tween sox disparity and 
specialise^ migratory 

movement, 101-104 ; con- 
trol over increase through 
migration, 108-111 ; 

habitats in Sierra Leone, 
155, 160-183, 187, 188 ; 
habitats in Uganda and I 
Congo, 275. 

,, palpali8, var. fuscipes, alti- j 

tude at winch it exists, 
277, note. 

,, s ub mars itans, distribution in 

N. Nigeria, G, 9-12, 15-19, ! 

188 . 

„ tachinoides, distribution in j 

N. Nigeria, 6, 8, 9, 11, 13, 

14, 16-19 ; haunts and 
habits’ in Bornu, 145. 
Glyphodes ocellata, on Funtumia elas- 
4 tica , 216-217. « 
gyiophodes , Culex, 232, 233. 


Gold Coast, Culieids in, 52, 53, 56 : a 
new Tabinid in, 283, 288 ; Coecidae 
in, 302, 306. 

Gonitis sabulifera, a cotton pest in 
Nyasa, 348. 

Gonocephalum simplex , on tobacco in 
Nyasa, 349. 

Gonometa robust a, larva eaten by 
Ateloccra stictica, 217, note, 
gossypii , Aphis (sec Aphis), 
goughii , Culex , 55. 
goicdeyi , Aspidiotus, 77-78, 249. 

„ Ceroplastodes, 248. 

„ Siictococcus, 70-72, 249. 

„ • Tetrustichus, 248. 

Grabhamia ambigna, synonym of Culex 
bitaeniorhynchus, 231. 

„ ochracea , synonym of Culex 

epidesmus , 231. 

,, taeniarosiris , synonym of 

Culex bitaeniorhynchus, 
231. 

Gracilaria, sp. n. (?), on cotton iS 
Nyasa, 349. 

gracilis , Stegomyia , 225. 
grahami, Haematopota, 169. 
graminum , Aphis , 333. 

„ Toqoptera, 314, 333 334. 

granaria. Aphis, 317. 
granarium, Macrosiphum , 313,317-318. 
grata, Worcesteria, 222-223. 
gratus , Limnotragus, 37. 

Green Fly in S. Nigeria, 200. 

Gryllidae, 347. 
yubematoris, Culex, 226. 

„ Ochlerotatus, 226. 

gubernatortus, Culex , 226. 

Gymnaspis africana, sp. n., from 
Uganda, 78-79, 249. 


Hacmaphysalis leachi, in Sierra Leone, 
160, 161, 163-165, 
167, 169-172, 176, 
182. 

„ p ar m ala, on Tragela- 

pkus scriptus in 
Sierra Leone, 160. 
flaematopinus leptocephalus , 37-38. 

{Cohjplax) maniculatus 
35 . 
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UqCUI at Op l /i US HoUtphttii «S‘. 4 1 

" tube ecu!,, t a*. on f.-uud. 

4.1 : on Liipervi.lv, 44. 

. >. unu*, 3S. 

Uaematopohi sp.. in 

Sierra Lenin.. ion. 
I'i7, 1S1 ; spp., 171. 
n.l. I Til, ls-Ji in 
Hiit. K. Africa. >7> 
274. 

*» crudelis, 293 21)4. 

.» crucufa, 293. 

» decora, 288. 

„ edax, sp. n.. in Uganda, 

283, 290 -21)7. 

»? graham i, in Sierra 

Leone, 109. 

„ harpax, sp. n., iu Lei 

giau Congo, 283, 289 
291. 

„ hastata , sp. n., Sierra 

Leone, (I old Count, 
and X. Nigeria, 283, 
285-289, 291. 

,, ingluviosa , sp. n , Rho- 

desia, 283, 294-290. 

,, lacessens, in Sierra 

Leone, 184. 

„ maculosi facies, sp. n.. 

Germ. K. Africa, 283, 
291 294. 

• 

„ nigripenni8, sp. n., 

Uganda, 283, 297- 
300. 

,, (Holcoccria) nobilie, 299- 

300. 

,, ( Parhaematopota ) cog- 

nata, 296, note. 

„ pulchrithorax, 289. 

„ sanguinaria, 295, 290. 

,, vittata, 289. 

Haemogamasus, 119. 

Haemogregarina ( Uepatozoon ), trans- 
mitted oy Laelaps, 125. 
halifaxii , Culex , 234. 
halli, Christopher sia, 222. 

Harpagomyia , 239. 

„ coerulcovittata, synonym 

of II. genurostris , 240. 
,, genurostris , eynonyni3 

of, 240. 


fair pa.,:, II,u'i,inivpvUi m > • 

291. 

Ilaanalupvla. > 

285 2*9.291. 
hvtunfii*. Str gnii, i/ia, 229 . 

L « y«(, It, yMu/ijs. 1 1 3, 

A< if* ! vph/nifiiy. 307. 
lniiupn, t'htlvn t tutu n, 319 
i irl mot hi ?v - « *. l/< 

. t I. 


f«ir> 

Hi n> < !t iii 

It, 


(sf,it I IX, 


splendens, synonym o 
II. genurostris, 240^ 


• *p.. laiA ae pin nu* i>u 

-I phis ijvsstipii, 2<>:». 

hi III! pt t HI. f VliMM r II is, 3 15. 

hem is pi, u, rieinn, /.tcauinm {Sotss, tm\, 

306. 

Ilcpiulus licet, i % rlmuoti <ii>i»tii 

of. 1 13. 

II cisc (Crutoparce) ciru/ulata, on »wn'l 
potato in Antigua, d;>. 
hcsperidum, J.tcaniutn 218. 

hesusalis, I'hryga nodes, 206. 

Heterodox us, 39. 40. 

,, lonyitnrsu* { II. nnica, 

pus), 44. 

„ nitnvgpus, 44. 

Ileteronygmia fcurogyna, a union* pi*t 
oti mahogany in Nvjimi. 34m. 
hilaris, Laelaps, 124. 

Z/rp])arrM/rM«i ? nurphyi, in Sierra 

Leone, l“O f 178, 179. 

,, irixiuculutuw, in Sierra 

Leone, 167 109, 17ft. 
hirta, Kpilachna, 360. 
hirtellus , A doretus, 207, 218. 

I lodge si a, 239. 

,, cyptopus, type is a 59. 

,, nireuraputis, synonym of // 

giiasisancfuinar, 240. 

„ quusimtnguinue, 210. 

,, sanguinis, tarsi of, 39. 

llolcoccria nobilis, referred to Jlacma 
topota, 300. 

horrifer, < linocorin, 345. 
hortcnsis, Culex, 58. 

Ilou arditi (see ( liionaspi*). 

Iloicardirta chrgst/liaenUi, synonym of 
* Stcgnmyia tnlineafa, 
22D, 
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Uowardina Mmalayana, synonym of [ 
OcMerotatu* pulckri- 
7' enter, 228. 

EuleeoetomyUt trihneata, referred to 
Stegomyia , 226. 

Uyalopterus arundinis, synonym of H. i 
„ pruni , 331. 

„ phragmiticola, synonym of 

II. pruni , 331. j 

„ pruni , 314, 331- 332. 

Hybopht hints noto phallus, 44. 
Hymenoptera, parasitic, in S. Nigeria, 
201, 204. 

hyperboreus, Bombus, 44. 

IlypoUmnas misippus, on cotton in I 
Xyasa, 349. 
hystrix, Aradus , 143. 

,, I’ hr i codas, 143. 

I 

I eery a caudala, in Uganda, 247. 

„ longisetosa, redescription of $ 
from Sierra Leone, ‘ 67-64 ; 
larva, 302. 

„ maxima , sp. n., Gold ('oast, 

301 302. 

„ ( Ortonia ) natalgnsis, 303. 

„ purchasi, from Zanzibar, 68. * ; 

„ seychellannu , in Uganda, 247 ; 

wide distribution, 302. 
iceryoides, Darfylopius, 69. 

Ichneumonidae, bred from Prodeni a 
litura, 210. 

llorin Province, X. Nigeria, physical 
features of, 1-3 ; climate and rainfall, 

3-4 ; distribution of Glossi na in, 6-28 ; 
new Coccids in, 31-34. 
imitator, Stegomyia, 225. 
im m iserieo rs, Alegarhinus, 222-223. 

,, Toxorhynchites, 222-223. 

impellens, Culex, 232, 233. 
imprimens, Culex, 228. 

,, Ochlerotntus , 228. 

indecorabilis, Verrallina, 230. 
indica, Neomacleaya, 229. 

,, var. simplex, Xeomacfifaya, 229. 
indicus , Aedes, 229. 
inflaticornis, Chrysojis, 285. 
infid a, Culex, 231. 

Inglisia eonchiformis, in Uganda, 248. 


ingluviosa, Eaemat&pota, sp. n., ”283, 
*04-206. 

Ingramia malfeyti, referred to Ficalbia, 
237-238. 

inornata, Culiciomyia, 235. 

„ Squamomyia, 241. 
Insect-borne diseases in Sierra Leone, 
186-189 

Insects, blood-sucking, in Sierra Leone, 
list, 184, 185 ; affecting yams in S. 
Nigeria, 215-216 ; affecting rubber, 
216-217 ; affecting mahogany, 
217 ; on coffee, &c , 218-219. 
insignis, Orthezia, 63. 
insnlyna, Farias, 348. 
invidiosus, Culex (see Culex). 

Ipomoea umbellata, in relation to limes 
and scales, 64. 
irrorata, Azazia , 218. 

Isaniris sp., on cotton in Nyasa, 350. 
isatidis, Aphis, 320. 

Ischnaspis filiformis, in Uganda, 24^; 

in Brit. Guiana and S. Nigeria, 31 f. 
Ixodes august us, 125. 

,, anritulus, 125. 

„ lo got is, parasitic on Lagidium 

per ua rum, 125. i 

,, new sp., in Sierra Leone, 17G. 

» , 

jaeksoni, Puh inaria , 201, 248, 305, 306, 
351. 

javaensis, Toxorhynchites, 223. 
jenseni , Cyathomyia, 59, 237. 
joloensis, Armigeres , 225. 

,, J)es vo idea fusca, var., 225. 

,, Desvoidya, 225. 

jugraensis, Pesvoidya, 225. 

Junonia sp.. larvae on sweet-potato in 
Antigua, 65. 

juxtapallidieeps, M clanoconion, 235. 

Kameruu, Aphids in, 321, 332. 

Khaya senegalensis, insects affecting, 
217. 

kingsleyi, Tabanus, 160, 162-169, 172. 
kochi , Anopheles, 133, 222. 

„ Finlay ia, 267-268. 

korbeli , Ceronema, 33. 
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lacesiens , HacmutopoUi. 18-J. 

Lacewing 1’lies, Aphis go**upii sucked 
by larvae of, 203. 

Lachniella thuja folia, sp. 311, 335 • 

336. 

Lachnus persicae, referred to Drifaphis, 
334. 

lactuca-e, Aphis, 319. 

„ Phopalosiphmu, 313, 319. 

Ladybird Beetles, two spp. in s. 
Nigeria, 202-203. 

LaeUips, parasitic oil rats. 119; trans- 
mit* ]Iatino<jriijiirin« 

(Ilepatozoon), 125. 

,, agilis, on Arricohi arid Talpa 

euro pea, 121. 

„ cchidninus , 119; on Mum 

norveyicus and ,11. rutin*, 
123, 124. 

„ h Haris, 121. 

,, stahularis, attacks man, 119. 

and note. 

Jjdfariobothrhnn opisthocomi, sp. on 
Opisthocomus cri. status, British 
Guiana, 42-44. 

Laetnophloeus mmllus, methods for 
destruction of, 214. 

Lagidium peruarunt , Gamasids and a 
tick on, 125. 

Uujotis, Ixodes, 125. 

Lagria rillosa, in S. Nigeria, 200, 219 ; 

on. yam, 210 ; on cow-pea, 
218; a pest i n N y asa, 34 9. 

„ viridipennis, in S. Nigeria, 200, 
219; on yam, 210; on 
cow-pea, 218. 

Lamiinac, 279. 
laniger , Culex, 224. 

„ Mucidu8, 224. 
laniger a, Sckizoneura, 330. 
lanigerum , Eriosoma, 336-337. 
larydas , Lyeaenesthes, 206. 

Lasioderma serricorne in Xyasa, 350. 
lalaniae, Ceralaphis, on Jlaplria vini- 
fera, 350. 
lateralis, Culex, 49. 

„ Ochhrotatus, 49, 58. 

Latum cephatum , 39. 

laverani , Tabanus, 100, 161, 163, 165, 
166, 168. 

lavinia zonalis, Precis, 65. 

(C33) 


U'tU’ht. i/ili mi- 

phy>ah* 

I .cal eating » ‘.itei pillar-. m s. Ni^riiii. 

2on 2ul. 

I .< -\i u i :i in aii :■ iitiwu, in I'ganda. 21 s 

hi 'ft :ti Til!.-. HI 

l -.mil.., 2-1*. 

« :n. lit l gatld.l. 2 l V 

I ::..r 1 , r -u ( 
pt iiu in. Ill lim 

t • m.tu.i. :;mh. 

I.. ,V, . tmn 1 t fihrtuia, 76 

i 1 . < : 1 1 ■ ,r ■. . tint ) /. : an,< utohu in, 

ii.. 71 76, 79 . ui 
I g.nida. 21 s . 

., ■ i. Ill On 1 >k//H7< /ii, 70; 

m ! gauda. 24*. 

\ l.ti it > a m u in ) Ik in >t< , 76. 

.. ittofi. \ itl'. vfiHii inii, dlMUirt 

1 1 1 >in /' . nitiri . 7 6. 

tSui.-s,! mi heihispltrtrru'uiu, 

in lint liuiana, 3o6, 

i >’<i<X.sWi<i ) uignitn, in 

Iganda. 7«». *219; m 

17 1 it . « itiana. 306 

iSuisMctin) tilmr. in (ganda, 
76, 2 19, 306, 

boiMiniJwf/iw, in I'gatidu, 

2 19. 

tirulc. in I'ganda, preied on 
hv ,( hiltuorilM disroidfti* 
and ( ■. pu in Info, 249. 
Irircsteri. ti uuutuciiia, innn. n., 239. 
f.eiccsteria, revision of, 25. » 203. 

<i nuuliptdpi*, colouring. 
256; lenililo of, 257- 
258. 

tin nvl Hariri*, abdominal 

segments of. 257 ; male 
i, M nonyiii of I. manga, 

2.59 ; female.* of, 269. 

nptrali*, 255 ; synonym 
of //. flora, 258. 

,, nntftdaia, 259 ; abdo- 
minal patches of, 257 ; 
genitalia, 260- 261. 
diuitafa, sji. palpi, 

257; rlc.-rriplioN, 262 
» 263. 

dot if'l-orc photo, 2-»7, 259. ^ 
{lava. 255 259 ; J geni 
1 alia, 258. 

Um y pal pi *■’, 2 >■> ; ^ ^hdo- 

mimil pat flies, 257 ; > 

gemi alia, 260, 26 1 . 
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Leicesteria magna, 257, 259-260. 

„ pectinate, sp. n., 257, 263 . 

„ pendula , ap. n., 257, 261 - j 

262. 

Leicesteriomyia, synonym of Leices- 
teria, 25 6. 

Leiognatku », 119, and note; spp. near, 
on Lagidium peruarum , 

125. 

„ bacati, sp. n., on Mug 

norvegicu8, 122. 

„ saurarum, 122. 

Lepidoeaphes beckii, in Antigua, 63 ; 

in Uganda, 249. 

„ citricola , 249. 

Lepidotomyia magna , synonym of i 

Ochlerolatus guber- ! 

natoris 226. 

leptocephalu8, Haematopinus, 37-38. | 

„ Linognathu8 , 38. 

„ Pediculus, 37. 

Leptosomatomyia, 237, 

Leptostyhis praemorsus , habits of, 62. 
Leslieomyia taeniorhynchoides , re- 

ferred to OcAZerotatas, 227. 

Leucaspis riccae, on olive in Egypt, 81. 
leucogyna , Heterov.tfgmia, 345. 

Leucomyia plegcpennis, synonym of 
uuto wA^mom, 232. 

,, sinensis, referred to Culex, 

231. 

Zcucofermes &wci/u0«a, Rectinasus 

buxtoni in nests sf, 337. 
ligustriella , ApAis, sp. n., 313, 327 . 
Limacodidae, 349. 

Limicolaria (7) flammea, 210. 
limnotragi , Linognathus, sp. n., 36-37. 
Limnotragus grains, new Linognathus 
on, 37. 

lineatum , Acridium, 347. 

Linognathus cainae-capensis, redes- 

cribed, 37 - 39 . 

„ gazella, 36. 

,, leptocephalus, 38. 

„ limnotragi, *p. n., from 

Limnotragus grains, 
Congo, 36-37. 

Liponyssoides, subgenu^ nov., 119-122. 4 

Lipon gssus, synonym of Leioqnathus, 9 

no 


listoni. Anopheles, 222. 
litvra, Prodenia , 261 , 204-206, 210, 
243-245, 348. 
livida, Criooeris, 215. 

Locuatidae, affecting cocoa in S. 
Nigeria, 209. 

longicornis, Chrysops, 175, 177. 
longifurcatus , Culex, 235. 

„ Culiciomyia, 235. 
longinoda, Oecophylla smaragdina , 209. 
longipalpis , Glossina (see Glossina). 

„ Leicestcria, 255, 257, 260 - 

261. 

longiseto8a , leery a, G7-68, 302. 

,, Tachardia, 247. 

longispinus, Dactylopius ( Pseudococcus ), 
305. 

longitarsus, Heterodoxus, 44. 

„ Menopon, 44. 

Lophoceralomyia barlceri, synonyms of, 
236. 

„ bicomuta, synonym of 

of L. mammilifer, 
236. 

brevipalpus , 236. 

„ eminentia, synonym 

« of L. brevipalpus? 

236. 

„ fraudatrix, 235-236. 

„ mammilifer, 236. 

„ rubithoracis, Oculiom- 

yia fulleri a syno- 
nym of, 236. 

„ sylvestris, synonym of 

L. barlceri, 236. 

„ variola, synonym of 

L. fraudatrix, 235. 

Lophoscelomyia asiatica (see Myzor - 
hynchus ). 

lophospermum, Macrosipkum, sp. n., 
313, $14-315. 

lop hoven trails, Pseudocar rollia, 226. 
lucifugus, Leucotermes, 337. 
lunate, Chilomenes, 202-203, 325. 
luleola, Auchmeromyia, 29-30, 175, 
176. 

„ Culex , 234. 

luteolaieralis, Banhsinella 47. 

var. albicosta, nov. 47- 

r A Q 
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lutcolateralis , var. albothorax, 48. 

•• ,, pallida , 48. 

Jujwten*!*, £for7epOomyin, 238. 

" Fiealbia, 238. 

Oreillia , 238. 

Lycaenesthes l ary das, in S. Nigeria, 206. 
ly coper sicella, Hacrosiphuni, si>. n 
313, 315-316. 

lycopersici, Xectophora, 310. 
Lymantrudae, affecting cocoa in s. 
Nigeria, 206 ; on mahogany in 
Nyasa, 348. 

lyonia, Euproctis, 201, 204. 

Lyperosia , in Brit. K. Africa, 272. 

„ Haematopinus tuberculutus 
on, 44. 

macrocephala, Clinocoris, 345. 
macropus , Heterodoxus , 44. 
Macrosiphoniella bedfonli , sp. n., 313, 
318-319. 

„ chn/santhemi, 319. 
Macrosiphum antirrhinum, 313, 317. 

„ granarium, 313, 317- 

318. 

,, lophospcrwum, gp. n., 

313, 314-915. 

„ lycopcrsicella , pp. rn, 

313, 315-316. 

„ neavei , sp. n., 313, 310- 

317. 

„ rosac, 313, 318. 

,, rosaefo rm is, 318, note, 

maculata, Orthopodomyia, 239. 

,, Pseudograbhamia, 227. 
m.aculatissimus, Tabanus , 272. 
maculatus, Culex , 227. 
maculipes, Or#/iopotfowy»a, 239. 
maculosa, Diacrisia, 201, 204, 200. 
maculobifacies, Haemaiopota, sp. n., 
238, 291-294. 

madagascariensis, Dactylopius virgalus , 
var., 34. 

,, Pseudococcus vir- 

gatus, var., 209. 

magna, Ltice&ieria, 257, 259-260. 

,, Lepidotomyia, 226. 
magnijicus, Teromyia, 223. . 

,, Tozorhynchites, 223. 
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magnns, Brenrhynehus, 259. 

I’rregriniu {IMphaj I, ST. SS. 

Mniltotia pilifrra, synonym of 
hortensts, 38. 

major, Mansonia, 52 

Malaria, prevalence in Sierra r«c<>ne 
1S*>. 

IViliiwula, new l\J V i,lujr Irom 
35 36. 

Malaga <lrn»rattri«, n-f.Tro.1 to llarua 
gonnjia, 240. 

malayi, Aides, 230, 237. 

,. YerraUitui, 229 230 
mali, .1 phis, 323. 
malfeyti, I ngramia, 237 238. 

,, ('ocens, 330. 

,, Eriosoma. 330. 
nudifoliac, A phis, 7123. 

Mallopliaga, now g. ami hvo m*vv apn., 
39 41; not r*. 44 45. 
wniime, Aphis, 322. 
vumnn iHfcr, Lophoeeratuintfia, 230. 
wang if ana, }J yzumyitt, 222. 
man ieulat us, flarmatiipinus (!‘(dyplax), 
35. 

*maj\ilcnnis, i'haobortis, 212. 

,, ('urethra, 2 12. 

Mansouia, IS. 

,. anophtUddts, referred to 
( frthojuidamyia, 239. 

,, major, 5p. 

,, nirjrrn nut, 52. 

nigra, new name for, 4H. 

,, se plenum net at a, synonym 
of .i/ansonioiden annuli’ 
ferns, 230. 

Mmusonioide a, 48. 

,, of ri ran us, 51, 52 , 53 ; in 

Sierra Leone, 1H1. 

„ afrintiitiH, var. niyerri- 

m us, 53. 

annuli frrvs, Hynonym« 
of, 230. 

* ficptnnguttata, synonym 

of M. aunuliferus, 
230. 

vniformis, male geni- 
, talia, 52 52 f in 
Sierra Leone, 180, 
181. 


(C33) . 
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marmoratua , Gastrimargus, 347. 
marmorosus, Tabanus , 172. 

Masai Reserve, South, search for 
Glo88ina in, 271 278. 

Mashon aland, Culicids from, 49. 

Maura bolivari, a pest on tobacco, in 
Xyasa, 347. 

mauritianus, Anopheles, 180, 181. 
-maxima, l eery a , Bp. n., 30^- 302. 
mediofaseiata, tikusea, 229. 
mcdiolincaUi, Pscudoskusctt, 229. 
mcdiolineatus, Culex , 228. 

,, Ochlerofulus, 228. 

Megarlrinini, 222-223. 

Megarhinus, 255. 

„ amboinensis, 223. 

„ gilcsi, synonym of Toxor- 

h y h ch ites imm i sericors, 
222 . 

„ subulifer, perhaps refer- 

able to Toxorhynchites, 
222, 223. 

Melanoconion juxlapaUidiceps , syno- 
nym of Culiciomyia 
minutissima, 235. 

„ uuiformis, synonym o$ 

Cyathomyia brevi- 
palpis, 237. 

melanoptera, Finlay a, 226. 
melanostictus, Catantops, 347. 

Meloidae, 350. 

membranaceus, Brcfthylrypes, 348. 
Menopon , 40. 

„ extraneum, on Cavia cobaya, 

44. 

„ longitarsu8, on Helmaturus 

giganteus, 44. 

meridionalis , Bolhryomyrmex, 337. 
Metopius discolor, bred from larva of 
Prodenia liiura, 205. 

Micracdes, Acalleomyia a synonym of, 
237. 

,, nigrescens, 237. 

,, o&scunts, 237. 

* 

microann ulatus , Culex , 232. 
Mi&rosporidium pohjedricum, spon- 
taneity and virulence, 244-245. 
microtaeniata, Culex, 233. 

Mimetomyia, 239. 


Mimomyia, 237, note. 

„ minuta, referred to 
Ficalbia , 238. 

minima , Ficalbia, 237-238. 

„ Vranofaenia, 238. 

yninor, Culex, 234. 
minuta, Mimomyia, 238. 
minutissima, Culiciomyia, 235. 

„ Stegomyia, 225. 

minulu8, Anopheles , 142. 

„ Myzorhynchus, 135-137, 141. 

„ Ochlerotatus, 228. 

miri ficus , Culex, sp. n., 57-58. 
mite, Flaphidion, 61-62. 

Monanlhia sp., on cocoa in S. Nigeria, 
209. 

Mongos infested -with 

Aearids and Poroeephalus, 176. 
Monolejda sp., on cow-pea in S. 

Nigeria, 218. ^ 

Monophlebus raddoni, two males from 
Uganda, 67. 

mori , Lecanium, 76. 

, , var. som e reni, Leca nium, 76. 

Morphacris/asciatus, in Nyasa, 347. 
n'orsitans, Glossina (see Gloesiva). 
Mucidus , 224, 255. 

„ laniger, 224. 

„ mucidus, 224. 

multimaculosu8, Culex, 234. 
muris , Dermanyssus ( Li pony s so ides ) , 
sp. n., 119-122. 

murphyi, Hippoeentruni, 170, 178, 179. 
Mus norvegicus, mites on, 122, 123. 

„ rattus, mites on, 121, 122, 124. 

Mu sea doniesiiea, troublesome in 
Samoa, 268. 

Mustela vulgaris, mites on, 124. 
mutabilis, Oftfhcca, 200, 218, 349. 
Myelois (?), in S. Nigeria, 208, 209. 
Mylabris amplectens, a pest on cotton 
in Nyaaa, 350. 

,, di chief a, on cottpn in Nvasa, 

350. 

„ tricolor, on cotton in Nvasa, 
350. 

Alyonyssus, 119. 
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Mytilaspia ( Lepidosnphes 1 berlii, on 
orange at Zanzibar. 81 ; 
in Brit. Guiana on Citrug 
and croton. 3H. 

„ eitricola, 81 . 

Myzomyia funrsta Ludl. <„*• Giles), 
synonym of 
Christopher*!, 222. 
mangyana, synonym of 
-4 nophelen chritln- 
phersi, 222. 

pyretophoroide s, synonym 
of A nopheles ardensis, 47. 

„ thorntoni, synonym of 

Anopheles tessellatus, 221. 

3£y*orhynchu8, in Malaya, a distinct 
group, 135-142. 

„ (dbotaeniatus, a dis- 

tinct species, 135- 
138, 140, 141. 

.. annularis, synonym of 

sinensis, 135-137, 
141. 

„ nsiaticus, 135, 137, 1 38* 

141. 

., barbirostris , 135, 137- 

141. 

., minntux, synonym of 

sinensis, 135-137, 
141. 

,. paedifaeniatus, syno- 

nym of sinensis, 135- 
137, 141. 

,, separatus, synonym of 

sinensis, 135-137, 

141. 

,, sinensis, 135-130, 141. 

,, umbrosus, 135-138, 

140, 141. 

,, vanns, synonym of 

sinensis, 135 137, 

141. 

Myzus cerasi, 314, 327, 331. 

,, nerii (see Ajyhis). 

„ pcrsicac, 314, 320,^327. 331. 


Naia albicollis , infested with Poro- 
cephal w^iji Sierra Leone, 181. 

nasutus, Syrphus, 203. 

Natal, Culicids in, 50; Aphids in, 318, 
320, 320, 327, 331, 335-337. ^ 
natalensis, Trerya ( Orfonia ), 303. 


1NT*K.\. »— 

nearer. MtttvosiphHiii, sp. n.. 313, 316- 

nehulosa, i'ulieiomyia, 107, 100, 183. 

.N rctarophora lyeojycrsici, 310. 
ttrmorojwx, ( fehleroltdus, 40. 

Xt'onmrlctjya tndica. r» f.-md to Ude* 

220 . 

.. ini/iVi), var. mm|»h\r, 

synonym of Acdr*. 

, uncus, 220. 

Xephele negiti cairns, 2 1 7. 
nerii. Aphis, 5 13. 

.. Myzu s, 320. 

nt uinitimi, Heekvhia, 181. 

Nigeria. N . tilossina in, l 2H ; (\iecida 
in, 31 34. 7t ; t'ulicidne in, 52. 50 ; 
haunts d[ (Hossino taehi noidrs in, 145; 
a la w Tahaiiid in, 2S3, 280. note. 
2S8. , 

Nigeria, S., t'nlicids in, 52. 53; poRta 
and problems of, 101 220; t'occida* 
in. 304 307, 311 ; experiments on 
St< gomyiu larvae in. 330 344 ; 
Aphids in, 321, 332. 
nigrrrima, t’ulicioinyia, 235. 

,, Munson i<i. 52. 
uigerrimus, Manymioitlt* africanu*, 
* var., 53. * 

nigra, Manxonia, IS. 

,, Stoinosift, 172. 
nigreserns, Mirruedts, 237. 
nigri finnus, Jlannntopotn, 283, 297- 
300. 

nijripn t, A phis, sp. n., 313, 327 320. 
nigritanis , Orthopmlomyia alldpt s, var., 
230. 

,, pycildoxL ttyra, 220 . 

nigrofuseiatus, Jhfsdemts, 351. 
nigrojusea, Ulusm n<t (-ee (ilossi na). 
nigrum, Ltrimium (Siiihsri in), 70, 240, 
300. 

Xisotra uniform a, in S. Nigeria, 200. 
nitidula, .1 pogonia, 210 . 

Nilidiilidae, 350. 

niiidimtU Pnrhiunoloruyui, 241 . 

,, I' run ol am in, 241. 

X it orris (see Dirphya). 

Tiivcn, Stegowyia, 227. 

,, fra tw taenia, 238. 

niieiioeniala, P&rudotkeobuldia, 237. 
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niveocaputie, Uodgesia, 240. 
niveus, Ochlerotfitus, 227. 
nivipes, AnUocheleomyia , 238. 

„ Vranotaenia , 238. 
nobilis, Ilaematopota, 299-300. 

„ Uolcoceria, 299-300. 

Noctuidae, affecting cocoa in S. 
Nigeria, 206; in maize cobs, 213; 
major pest in Nyasa, 348. 
norvegicus, Mtts, 122, 123. • 
notophaHu8, JJaetnulopinus, 44. 

„ Ilybophthirus, 44. 
Nyasaland, Culicids in, 51, 53, 66, 57 ; 
varieties of Glossina morsitans from, 
89 ; Tabanidae in, 299 ; Coccidae 
in, 302, 305, 307, 317, 320, 324, 332 ; 
pests of crops in, 347-351. 
Nymphalidae, affecting cocoa in S. 

Nigeria, 200 ; in ^vyasa, 349. 

Ny seamy zomyia punctulaia, synonym 
of Anopheles tessellatus, 130, 222. 

obesus, Oodes, 210. 
obscurefumatus, Tabanus, 184. 
obscurissimus, Tabanus, 184. 
obscurus y Acalleomyia, 237. 

„ Micraedks) 237. , 

ob8oleta, Chloridca, 198, 348. 
obturbans , Armigeres, 22G. 
obtusus, Dactylopius ( Pseudococcus ), 
68 - 70 . 

ocellata , Glyph odes, 216-217. 

Ochlerotatus africanus, 48. 

„ auratu8y 228. 

,, c(iHgino6U8 , 49. 

,, cummin8i, 49 ; in Sierra 

Leone, 172. 

,, dentatus, 49, 

„ durbatiensis, additional 

localities, 49. 

„ (Finlaya) furcifer, 110 m. n., 

48. 

„ genicidatus, 49. 

„ gubernatoris, synonyms of, 

226. • 

„ imprimens , synonyms of, 

* 228. 

„ . lateralis, 49, 58. 

„ niediolineatus, synonyms 

of, 228. 


l Ochlerotatus minutus, 228. 

! „ nemoro8U8 , 49. 

„ . nirem, synonyms of, 227. 

,, ochraceus , synonym of 0 . 

paUidostriatus, 228. 

, 4 ornatus, 49. 

„ ostentatio, 228. 

„ palUdo8triatv8 t synonyms 

of, 228. 

„ pipersalatus, synonyms of, 

227. 

„ pseudolaeniatu8, 220. 

„ pulchriventer, 228. 

,, quasiunivittatus, 49. 

„ Salinas, 49. 

„ 8tenoe1ru8, synonyms of, 

228. 

,, taeniorhynchoides , syno- 

nyms of, 227. 
ochracea , Grabhamia , 231. 

„ Cider, 231. 
ochraceus, Cider, 231. 

„ Ochlerotatus, 228. 

Oculeomyia sarawaki, synonym of 
j Culexiiitaeniorkynckug, 231. 

Ocxdiomyia fulleri, synonym of Lofflio. 
ceratomyia rubithoraci6, 236. 
j OContopus confusus , on cotton in 

Nyasa, 351. 

Oecacta , 126. 

Oecophylla smaraydina longinoda, 
troublesome in S. Nigeria, 209. 
i Oedaleus citrinus, in Nyasa, 347. 

Oides ferruginea, on yam in S. Nigeria, 
216. 

oleae, Lecanivin {Saissetia), 76, 249, 
306. 

! Oodes obesitSy probably useful in S. 
Nigeria, 210. 

! Ootheca muiabilis , in 8. Nigeria, 200, 
i 218 ; a pest on crops in Nyasa, 349. 
opisthocomiy+Laemobothrium , sp. n., 
42-44. 

Opisthoeomus crietalus, new Mallophaga 
on, 42, 44. 

! opulentus, Catantops, 347. r 
j Orange River Colony, Aphids in, 320, 
]« 323, 327, 336, 337. 

t OreiUia luzonensis, referred to 
j r Ficatbia, 238. 
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orichalcea , Plusia, 343. 
ornaius, Ochlerotaius , 49. 

Ornithodorus, 125-126. 

»» talaje, on sea birds, Peru, 

126. 

,, ftiriYafa, 125. 

Ornitkomyia avicularia, Philopterns on, 

Orthezia insignia, in Antigua, 03. 
Orthocladius, 1*27. 

Orlhopodomyii i, Bancroft in, a synonym 
of, 239. 

„ albipes, var. nigritarsis, 

synonym of o. «,<<>• 
pheloides, 239. 

,, anophrloides, synonyms 

of, 239. 

,, metadata, synonym of 

<K anopheloides, 239. 

„ maculipes, synonym of 

<). anopheloides, 239. 

( Ortonia ) vataiensis, Icerya, 303. 

0 '^teropus afer, Jfybophthirus noto- 
phallus on, 44. 
oryzae, Calandra, 214, 350. 
osakensis, Culex, 53, 55. 
o8tentatio , Ochlerotatus, 228. * 

* Ostrich, Laemobolhrium on, 44. 
Oxycarenus dudgeon i , in S. Nigeria, 
i96 ; rapid increase of, 197 ; fh- 
jurious to okra, 218. 

Oxyrrhepes procera, a pest in Nyasa, 
347. 

Pachytoyna gigantea, a pest on cypress 
in Nyasa, 349. 

paeditaeniatus, Anopheles, 142. 

„ Myzorh i/nch us, 135 

137, 141. 

pallicera , Glossina (sec Glossina). 
pallida, Banksincllaluteoluicralis, var., 
48. 

„ Glossina morsita^s, var., nov., 
89. 

pallidipes, Glossiyia (see Glossina). 
pallidocephalu8 , Culex, 53, 55~«>8. 
pcdlidostriatxis , Culex, 228. 

„ Ochlerotatus, 228. 

pallidothorax , Culex, 235. 

„ Culiciomyia, 235. 


.1 

j>allidu let, ChrysopM. n., 2 S3 2S5. 

•> Pheulolc, 337. 

(ilossi na (see 

.. var. fusel jH's, (itos&irii j, 2" 7, 
twte. 

paludi nosun. .Uttugos, 170. 

I'anopUtrs nfrictinu*, 52. 

.. afrit-itmi*, v .»v. ,r irou», 

o IH'IIV III <0 
sniiuailts u nifi’Chiis. 51 . 

.. annuli l< i a. 230. 

austuilhufis, svitoiiyni <•! 

M < ! it 'i'fi loulrs u n i farm in, 
51 . 

.. ii H ifoi’m t n , 51 . 

papalasii, I'hlelmtomus, 84. 
paponri*, A plus, 3*29. 
par, Tahamis, lii7. 

paradora, Glossinti morstians, v.-u. n»v.. 
K9. 

Paraguay, new Trim* uopun from, 40. 
Caragns horlnmirus, lile history of, *203. 

Cartist i ririda, a (uM on mlfce in N vana, 

3 IS. 

parusertox, t'ule.r, 22s. 

Parasites of muuim.iW, bird* and 
reptiles in Sieri ;* Ijeone, 1H9. 
Panlomyia an rant in, 224. 

ParUdoriti zicijdiu*. in Hrii. 'iniiina, 
311 . 

parmaia, llaemuphysnli*. 160. 
parumpunetata, .1 pom cry mi. 210. 
parvus, ('ulex, 233.* 

PaUigiamyia. 135. 

„ tilholnenitilus, 137. 

,, timbrosu*. 137. 

patrnelis, Aerontylu*, 347. 
paylulli, i'.piUv'hna . 350. 

Pecomyia viaculula, synonym of 
Ochierolatun larniorhynchoiitc*, 227. 
peril n uta, I.evrsteria. sp. n., 257, 263. 

„ rofyplos, *p. n., 35 30. 

Pedicul us camel i, synonym of Haerna 
lopin'^* tubcfeuln/VK, 45. 

fit pit >*, 269. 

rariae capensis, 37 39. 

,, Icptocephaluit, 37. 

pel arga , 1‘rcris, 206 . • 

pembaensi*, Arden iSkusea), 49 .>0. 
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Pemphigus vitifolii, synonym of 
Phylloxera vastatrix, 337. 
pendula, Leicester ia, 257, 261 - 262 . 
Pentatomidae, a pest in Nyasa, 351. 
Peregrinus (Dclphax) maidis, new 
Myinarid bred from eggs of, 87, 88. 
perforatum, Lecanium tesselatum var., 
306. 

Peritymbia vitisana , synonym of 
Phylloxera vastatrix, 337. 
persicae. Aphis, 313, 314, 3^3-327, 331. 

„ DryaphU , 314, 334 - 335 . 

„ Lachnus , 334. 

„ Myzus, 314, 320, 327, 331. 

pertenue , Treponema , 208. 
pertinent* , Tabanus, 103, 165. 

Peru, verruga transmission by blood- 
suckers in, 125-128. 
perunrum, Lugidium , 425. 
phaea , Cirphis , 212-213. 

Phaseolomys fossor, t.'olpocephalum 
truncatum on, 44. 

Pheidolc paUidula, Pectin as us buxtoni 
in nests of, 337. 
phcnice , Zebronia, 190, 2 IS. 
philippinensis, Runchomyia, 241. 
Philodendromyia, synonym of Lopho • ■ 
cernfowyia, 235. 

„ barker i , 236. 

Philopterus, oil Ornithomyia avicularia, 
44. 

PMefrofom of Tokar, Anglo-Egyptian 

Sudani, bionomics, 83- 
84 ; verruga trans- 
mission in Peru by, 
125-128. 

,, papatasii, larva, 84. 

phoeniris, Rhynchophorus, 218. 
Phoniomyia bimaculipes, belongs to 
llachionotomyia, 241. 

,, coerulcocephala, synonym 
of Rachionotomyia affi- 
7118, 241. 

phragmiticola, Hyalopterus, 331. 

Phricodus fasciatus, synonym of P. 
hystrix, 143. • 

,, hystrix, on Sesamum in- 
• dicum in Coimbatore, 

143. 

Phryganodes hesusalis, in' S. Nigeria, 
206. 


Phthorimaea heliopa, serious pest on 
tobacco in Nyasa, 349. 

Phylloxera corticalis, 337. 

„ vastatrix, 337. 

Physothrips funtumiae , 217. 

Phytoeciides , 279. 

Pieris brassicae , cbemotropic experi- 
ments on larvae of, 1 14-1 15. 

,, rapae , che inotropic experiments 

on larvae of, 114-115. 
pilifera , Maillotia , 58. 

Pinnaspis buxi, in Brit. Guiana and 
Barbados, 311. 

pipersalata, Stegomyia , 227. 
pipersalatus , Ochlerotafus, 227. 
pipiens, Cuhx, 52-57, 235. 

Plagiodera circumcincta , in S. Nigeria, 

200 . 

planaticolli8 f Platynus, 210. 

Platynus planaticollis, 210. 
plegepennis, Leucomyia, 232. 

Plusia acuta, in S. Nigeria, 206, 20V. 

,, chalcites , on cotton in Nyasa, 

348. 

„ orichalcea , on cotton in Nyasa, 

*348. 

pluto, Tabanus, 169, 172, 176, lS5, 
note. 9 

pofcilia, Pinlayia, 267. 
pohjcdric.um, Microsporidium, 244- 
245. 

Polylcpidamyia, synonym of Rachiano- 
tomyia, 240. 

Polypi ax peciinata, sp. n. from Epirnys 
suffer, Malay Peninsula, 35-36. 
pomi. Aphis, 313, 323. 

Porocephalus, in Sierra Leone, 176, 181. 
Portuguese E. Africa, Mansonioides 
uniformis in, 51 ; Aphids in, 324. 
postacutus, Tabanus, 172, 175, 178, 180. 
praemorsus, Leptostylus, 62. 
praepallens, Calamistes, 213. 

Precis lavinia zonalis, in Antigua, 65, 
note. 

„ pelarga , in S. Nigeria, 206. 

princeps, Dirphya (Nitocris), 279-281. 
Prionoryetes canicvXus , a pest on yams 
in S. Nigeria, 215. 

Procavia capensis , Anoplura on, 37, 
39. 
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Procavia syriacus . Anoplura on, 37 , 38. 
procera » Oxyrrhepes, 347. 

Prodenia litura, in S. Nigeria, 201, 205, 
206 ; a Braconid bred from, 204 • 
an Ichneumon bred from larva of[ 
210 ; method of controlling the pest 
in Egypt, 243-245 ; a pest on crops 
in Nyasa, 348, 

Protom da noconion fusra , synonym of 
Cyathomyia fusca, 59. 

pruina, Culex, 177. 
pruni, Hyalopterus, 314, 331-332. 
Pseudaonidia (see JspuiiofMs). 
PseudocarroUia lophovcntrali* , syno- 
nym of Ochlerotatus gubernatoris, 220. 

Pseudococcus sp., on yam in S. 
Nigeria, 216. 

,, (see Dadylopius). 

Pseudograbhamia maculata, synonym 
of Ochlerotatus piper salatus, 227. 
Pseudograhamia aureoventer , synonym 
of Topomyia argenteoventralis, 240. 
Pseudohoicardina chrysoscuia, synonym 
of Ochlerotatus ostentatio, 228. 
pseudoinfula, Culex, 233. 
pseudolongifurcatus, Stegomyia? 235. 
•psekdonivea, Stegomyia , 227. 
pseudoscutellaris , Stegomyi'd, 2G5, 207. 
Pseudoskasea mcdiolineata, synonvln 
of Aides ittdicus , 229. 

„ nigritarsis , synonym of 

Aides indie us, 229. 
pseudosfenoefrus, Culex, 228. 
pseweiofa^mafus, Oe/deraftifas, 22C. 
Pseudoikeobaldia nivcitaeniata, syno- 
nym of Theobaldia glaphyroptera , 
237. 

Pscudouranotaenia triangulata, syno- 
nym of XJranotacnia nivipes, 238. 

psidii, Pulvinaria , 248. 

Psophia , XaemobofftriMwi, on 44. 
Pteronycta fasciata, in Nyasa, 348. 
Ptinidae, 350. 

pulchrithorax , Haemaiopota , 289. 
pulchri venter, Culex, 228. 

,, # Ochlerotatus, 228. 

Pulvinaria, sp. n., from Uganda, 77, 
248. 

„ jacJcsoni, in S. Nigeria, 
201 ; in Uganda*, 248 ^ 


in Nyasa, 305, 3M : 
Hold Coast jiiul s. 
Nigeria, 306. 

Pulvinaria psidii, in I ganda. 24 S. 
punctata, I'rratitis, 209. 
punctaius, ('hiloeorus, 249. 
ptnifforoffta/iji, IianksincUu, 47. 
pu uetulata, S yssotnyzomyia, 130. 222. 

Anopheles, 129. 130,221. 

,, # ('ellia , 130. 

ptirr/irtA'i, leerya, ('*8, 

pttsillus, l.aeinvphtorus, 211 . 

(7in/M>roin>ptf, 230. 

Pyralidae, affecting cocoa in S. Nigeria. 

206 ; in Nyasa, 349. 
pyretophufoides, M y:omyia, 47. 

P!/ri, .1 phis, 323. 

Pyrrhocoridae, major pest «f cotton in 
Nyasa, 351. * 

qnadrilineatus, Cn aphides, 24 H. 
quadriniacnhitii, Tmiuvsthinla, 218 . 
quad ri sign at us, Tahanus, 162, 16a. 
quasiferox, Teromyia, 223, 

TaXorhynehites, 223. 
% qnasujuiarti, Cuhj* 5,3. 54. 56. 
quasi pi pirns, Cider, 55. 
quasisaiHjuinnct 1 1 ndifesia, 210 . 
qiuisinnieittatus, Uehlerutntus, 49. 
quercus, A phis, 331. 

,, Cullijitrfus, 331. 

,, Tuheu idatus, 31 1. 334. 

qui nqurfusciutux, Culex, 55. 

Rack io n of am y / a , 239 241 ; synonyms 
<jf. 240. 

,, u (finis, limn, li., 24 1. 

,, aranoides, synonyms 

of. 211. 

,, a rip- nl i mifriK, 241. 

,, rcyhoiensis, synonym 

of It. iiranoifh's, 241. 
,, nitidiventer, syno- 

* iiyms of, 241. 

Rachisoura , 239. 
raddoni, Monophlebns, 07. 
rapae. P ier is, 114-115. 

Iiaphia vinifera, 155. 
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raphani, Aphis, 320. ! 

raptoria, Atelocera , 217. 
rattus, Mug , 121, 122, 124. 

Rectinasua buxtoni, 314, 337. 
rectirostris, Toxorhynchites, 259. 

Red Tree Ants, troublesome in S. 
Nigeria, 209. 

reesii, Culex, 55. j 

regularis, Diaspis , 249. 
reversus, Panoplites africands, var., 51. 
rheij Aphis, 320. 

Rkipicephalu8 sanguineus , in Sierra 

Leone, 103, 165, 169, i 

170, 171, 182 ; on j 

dogs in Samoa, 269. 

„ simus , on clogs in Sierra j 

Leone, 170, 172. 

Rhodesia, N., Cnlicirls in, 53 ; a new 
Tabinid in, 283,295. 

„ S., Tabanidae in, 283, 295, 

299. 

Rhopalocampla foreskin, larvae on j 

cocoa in S. Nigeria, 206. 

Rhopalosiphum dianthi, 313, 320. 

„ lactucae, 313, 319. 

„ ribi8, synonym of R. 

kietucae, 319. t 

Rhynchophorus phoenicis, on oil palm 
in S. Nigeria, 218. 
ribis, Rhopalosiphum, 319. 
riccae, Leucaspis, 81. 

Ripersia sp., in S, Nigeria, 201. 

Riptortus tenuicornis, on coffee in S. j 
Nigeria, 218. 

robusta, Gonometa, 217, ? lole. 
ronaMi, Culex , 232. 
rosae , Aphis, 318. 

„ Macrosi phum, 313, 318. 

,, Siphoiwphora , 318. 

rosaeformis, Macrosiphum, 318, note . 
rotunda, Forda, 337. 
rotundata, Clinocoris , 345. 
rubidus, Zelus , 65. 
rubithoracis, Lophoce ratomyia, 236. 
ruficrus, Tdbanus, 168, 172* 175, 178, i 
U9. 

rumicis. Aphis , 314, 329. 

Runchomyia philipp inensis, synonym 
of Rachionotomyia nitidiventer, 241. 


Sabethini, 239-241. 
sabulifera , Gonitis, 348. 
saccharina, Tomaspis, 143. 

Saissetia (see Lecanium). 
salinu8, Culex, 49. 

,, Ochlerolatus, 49. 
solus, Culex , 232, 233. 

Samoa, disease -bearing insects in, 
265-269. 

Sand-flies (see Phlebotomus). 
sanguinaria, Haematopota, 295, 296. 
sanguinea , Cyeloneda, 64. 
sanguineus, Rkipicephalus, 163, 165, 
169,170,171,182,269. 

sanguinis, Ilodgesia, 59. 
saratvaki, Oeuleomyia , 231. 

Sarcophaga, chemotropic experiments 
on, 115. 

saurarum, Leiognathus, 122. 

Scale-Insects in S. Nigeria, 201. 

Schizoneura americana, synonym* 'of 
Rriosoma lanigerum, 
336. 

,, lanigera, referred to 
'■ Eriosoma , 336. 

„ pyri, synonym of Erioseftna » 
4 lanigerum, 336. 
sctlula, Eublemma, 249. 
seriptus, Tragelaphus , 160. 
secedens , Tabanus, 172, 174. 
segetum, Euxoa , 348. 

Selenaspidus (see Aspidiotus). 

„ articulatus , in Antigua, 
63. 

senegalensis, Kkaya, 217. 
separatus , Anopheles, 142. 

„ M yzorhynchus, 135-137, 

141. ' 

8epositu8, CuUx , 231. 
septemgutlata, Mansonioides, 230. 
septempunctala. Mart sonia, 230. 
serene, Dictyopharina, 218. 
sericeus, Culex, 55. 
serricorne, Lasioderma, 359. 

8eychellarum, leery a, 247, 362. 

Sierra Leone, Culicids in, 52, 53 ; 
Coccidae in, 68 ; research in, 151- 
190;* geography of, 153-156 ; 
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climate and rainfall. 150-159 ; list a 
of blood-sucking insects and other 
arthropods from. 184-185; native 
names for insects in, 185; insect- 
borne diseases in. 180-187 ; Glossina 
in, 187-188; Stegomyia in, 188- 
189 ; parasites of mammals, birds 
and reptiles in, 189 ; a new Tabanid 
in, 283, 288. 

Siderodactylu s sp., in S. Nigeria, *200. 

Silvanus surinamensis, methods for 
destruction of, 214. 
similis, Aedes (Skitsca), 49-50. 

,, var. assimilis, Kpilaehna, 200. 
simplex, Ficalbia , 238. 

,, Gonocepluilunt, 349. 

simpsoni , Culex, 58. 

Simulium, 120, 127. 

„ dam nos u in, in Sierra Leone, 

107, 170, 175, 177, 178. 
simus, Rhipicephtdus, 170, 172. 
sinensis. Anopheles, 142. 

Culex, 231. 

Culex gelulus, var., 231. 

,, Leucomyia, 231. 

,, Myzorhynchus, 135-139, 141. 

singularis , Ceropldstes, 248. • 

(Siphocoryne) a venae. Aphis, 331. 
Siphonophora Bp., Chilowicnes lunata 
preys on, 325. # 

,, antirrhinum , referred to 

Maerosiphum, 317. 

„ ceretilis, synonym of 

Maerosiphum grami- 
num , 317. 

,, eitrifolii, synonym of 

Aphis gossypii , 318, 
321. 

,, rosae, referred to Macro- 

si phum, 318. 

Sisyropa, parasitic on Diacrisia macu- 
losa, 204, 205, 210. 
sitiens, Culex, 232 234. 
sjoestedti, Stictococcus, 72. 

Skeir&myia, synonym of Jiachiono- 
tomyia, 240. 

„ fusca, synonym of li- 
ar ano ides, 241. 

Skusea diurna, synonym of Aides 
butleri, 229. 

„ funerea, 229. 

,, mediofasciata, synonym of 
Aedes indicus, 229. * v 


Sleeping .Sickness, not increasing ln 
Sierra Leone, ISO. 

smaragdina longinmla, Oecophylla, 209. 
.Snails aiul Slugs. said to affect cocoa in 
8. Nigeria, 209. 
socialis, Tahanus, 100. 
sola Hell a. Aphis, sj*. n.. 313. 325 320. 
-Sulenopsis gcmimita, in relation to 
scale-insects. 04. 
tfofihimttf, t \itaiitops, 34 7. 
soiualicnsis, Culex, 232, 233. 

Somaliland, rulieids in, 50. 
somcreni, Levant um (Fuleeauiuitt), 70. 

24 S. 

,, Leeaniiim mart var., 70. 
sorglullu. Aphis. 313. 321. 
sorghi. Aphis, 313, 321. 
splemlens, Ilarpayontifia, 240. 
splendid it ni, A hi (It yarn ma, 109. 
Squamomyia, synonym of Rachiono- 
tomyia, 240. 

,, inoniatu, synonym of R. 

aruniodvs, 24 1. 
slabularis, Laid ops. 111) and note. 
Stegomyia, in Sierra Leone, 1HS 1 89. 

.. albipes, synonym of N. 
k desi/toks', 225. 

„ apicoarifenlca, in Sierra 

I,.eotie, 172. 173. 189. 

,, breripalpis, referred to 

Cyalhoniyia, 237. 

,, crassipes, synonym of 

.1 rmigvrcs apindis, 225. 

,, desmotes, 225. 

fasciola, in Sierra Leone, 
102. I <>7-109, 171 174, 

170. 179, 180. 183, 188- * 
189 ; in Samoa, 205 297 ; 
action of common salt on 
larvae of, 339 344. 

„ gracilis, synonym of .S’. 

des unites, 225. 

hafirvsis, synonym of Aides 
butleri, 229. 

„ imitator , synonym of »S. 

ir-alba, 225. 

„ * m inuiistdma, synonym of 

S. tv atba, 225. 

,, nirea, referred to Ocfilv.ro- 

5 ' talus 227. 

pfpersalaia, referred to 

Ovhhrotatus, 227. 
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fitegowyia pseudonivea, synonym of 
Ochlerotatus niveus, 227. 

„ pseudoscutellaris , in Samoa, 

265, 267. 

,, sugens, in Sierra Leone, 163, 

167-169, 183, 189. 

„ trilineata, 226. 

„ w-alba, 225 -226. 

stellifera, Vinsonia , 306. 
stenoetrus , Culex , 228. 

„ Ochlerotatus, 228.* 

Stenotoma desjardinsii , synonym of 
P hri cod ushystrix, 143. 
stictica, Atelocera, 217, 351. 

Stirtocaceus dimorphus, 72 ; in 
Uganda, 249. 
gorvdeyi, sp. n., larvae and 
9 from Uganda, 70 - 72 , 
249. 

„ sjoestedli,* larvae dimor- 
phic, 72. 

stoehri, Culex, 56. 

Stomoxys, 14, 126, 269; in Brit. E. 
Africa, 272, 274. 

,, calcitrans, chemotropic ex- 

periment on, 116; in 
Sierra Leone, 172, 175- 
177. 

,, nigra, in fflerra Leone, 172. 

Store-box, entomological, for the 
tropics, 85. # 

subangnstus, Tabatius, 168, 172. 
suberis, Aphis , 334. 
submorsitans , Glossina (see Glossina). 
8ubstriata, Chionaspik, 249. 
subtdifer, Megarhinus, 222, 223. 
sugens, Stegomyia, 163, 167-169, 183, 
. 189. 

superstitiosus, Dysdercus, 192-196, 218. 
Sudan, Culicids in, 52, 53, 56, 57 ; 
bionomics of Phlebotomus in, 83-84 ; 
Aphids in, 321. 
surifer, Epimys, 36. 
surinamensis , Silvanus, 214. 

Syagrus calcaratus, in S. Nigeria, 200. 
Sylepta derogata, a pest in S. Nigeria, 
199 ; a Braconid bred from, 204 ; 
in Nyasa, 349. * 

sylvestris, Lophoceratomyia, 236. 
syriacus, Procavia, 37, 38. 

Syrphidke, Braconid parasitic on 
larvae of. 201 ; Aphis sucked by 
larvae of, 203. 


[ Syrphus aegyptius. Aphis sucked by 
larvae of, 203. 

„ nasulus, Aphis sucked by 
larvae of, 203. 


Tabanus . spp. nov. and unidentified, 
160, 102, 163, 168, 173, 
176, 177. 

„ argenfeus, in Sierra Leone, 

164, 169. 

,, besti , in Sierra Leone, 162, 

167, 169, 171, 172, 181. 

„ besti , var. arbueklei, in Sierra 

Leone, 160, 163, 167, 169- 

173, 175, 176, 178-182. 

„ biquttatus, in Sierra Leone, 

168. 

„ brmnpti, in Sierra Leone, 172. 

,, congoiensis, in Sierra Leone, 

168. 

,, fasciatus, in Sierra Leone, 

160, 171, 172, 180-182. 

,, kingsleyi, in Sierra Leone, 

160, 162-169, 172. 

,, laverani, in Sierra Leone, 

160, 161. 163, 165, 166, 
168. 

,, • mandatisshmis, in Brit. E. 

Africa, 272. • 

matnnorosus , in Sierra Leone, 
172. 

obscurcfumaius, in Sierra 
Leone, 184. 

,, obscurissimus, in Sierra 

Leone, 184. 

,, par, in Sierra Leone, 167. 

„ perlineris, in Sierra Leone, 

163, 165. 

,, pluto, in Sierra Leone, 169, 

172, 176, 185, -note, 
postacutus, in Sierra Leone, 
172, 175, 178, 180. 

„ quadrisiynalus, in Sierra 

Leone, 162, 165. 

,, ruficrus, in Sierra Leone, 168, 

172, 175, 178, 179. 

„ secede ns, in Sierra Leone, 172, 

174. 

„ socialis , in Sierra Leone, 160. 

„ siibangustus , in Sierra Leone, 

168, 172. 

taeniola, in Sierra Leone, 167, 
168, 180. 

thoracinus, in Sierra Leone, 
172, 177. 
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Tabanus vstus, *272. 

Tackardia deco relict, in Uganda. 247. 

„ longisetosa, in Uganda, 247. 

Tachinidac, a check to Syleptn derogala, 
199 ; bred from J)i act inia maculosa, 
210. 

tachinoides, (Hossina (see Glossina). 
taeniarostrh , BanlishieUa, 47. 

,, Grabhamia, 231. 
taeniola , Tabanus, 107, 1G8, ISO. 
taeniorhynchoides , Ovhleroiatu 227. 
Taeniorhynchus acer, synonym of T. 

brceieelliitas, 230. 

., ager. synonym of 

Cuter bitaeniu- 
rhynehus, 231. 

,. (innelli. 51. 

,, ttnjf ideas, synonym of 

Cuter whitmorei, 
232. 

,, brevicelltihi* , syno- 

nyms of, 230. 

„ domestieus, synonym 

of Cnlcr bitaenio’ 

. rhynrhns, 231. 

epidesmus, referred lo 
. Cuter, 231. 

,, fuseopennalift, 50. 

„ tenor, synonym of 

C-uler * bitaenior- 
hynchus , 231. , 

„ versicolor, sp. n. t from 

Bi it. K. Africa and 
Uganda, 50. 

,, uhitmorci, referred to 

(.’ulex, 232. 

talaje, Omitkodorus, 12G. 

Tanytarsus, 127. 

Tapinoma erraiicum , Fordo rotunda in 
nests of, 337. 

tavaresi, Aphis, 313, 323-325, 334. 
taytayensis, Culex, 234. 

Temnoschoita quadrintaoulafa, on coco- 
nut palm in S. Nigeria, 218. 
tenax, Taeniorhynchus, 231. 
Tenthredinidae, a pest in Xyasa, 350. 
tenuicomis, Xtiptortus, 218. 
tenuivalvatum, Lccemium , 249. 
Teranmus, .preventing development of 
scales, G4. 

terebrans, Apate, 218. 

Termites, said to attack roots vf cocoa 
trees, 210. 


Teromyia Jinostns. a dark fm;n of ; . 
in i r*/ ii i ficus, 223. 
mag n i ficus. ivli-rtvd to 

l it.corh ifiictnti'*. 223. 
quasi ft cor, ivfcri»-d to 
7 '<>.» or it -i u fit ties. 2 2 3 . 
terpsichore, . loncif. 
tessellata. M itzvimtia. 129, Kin. 
trsselfatum. 1 ‘tophi lex, 129. Km. 221. 

. Myzomyiti. 129. 

.. \ar. i>< rjoral mu. t.icauinrn 

( lot oUfn: i/at it > \ oOlt. 

trssrUalus. Am, plates, 129 133. 221 

ten sc rat us, . I sp idiot us i /’.'iiolrooinfoi 1, 

309. 

tcstaecii, T raimtai uia, 23*9. 

Tetrastich us goirdn/i, para- it if mi 
I ’ ulci inuia jticl^stmi, 2 Is. 

Thau hi a '•tori i a al*ica, in Sioria Kfono. 
171, IS2. 

Tloobaldia itlufihi;roptcra, s-viinm no of, 

237. 

throb rani ac, Toroptera, 51 t, 332, 334 
Thenucsia qemmatifis, in trl. it ion to 
/clits nibidus. Go. 

Thermo pie fix etaslu'clla, 217. 

* tJdaspeos , Aphis, 32‘T. 
tholloni, A iiiblyoni mti. 165. 
thoraeinus , Tafia it us, 172, 177. 
t handout, Myzamyia, 221. 
thnjafolia, Lachuietla, »p. n., 311, 335- 
336. 

tigripcs, Culex, 234. 

,, var .fuseus, Culrr , 177, 234. 

Tingididae, alfceting coma in S. 

Nigeria. 209. 
tipuliformis. Cider, 58. 

Tobago, new Tom asp is from, 143. 

Togo, Aphids in, 321. 

Tomas pis rarmodyi, *p. n., from 

Tobago, 1 43. 

,, sueehari na, 143. 

Topowyio, 239. 

>, argent core n1 ral is, Cnemta - 

* graham in aurcmnde.f, 
synonym of, 240. 

'^oxoptem, 318. 

,, aivrautii, 514, 332-3*33, 325. 
99 gra iin nit m, 314, 333-334. 
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Toxoptera theobromae, 314, 332 ; "wing 
of, 334- 

Toxorhynchites argenteot arsis, syno- 

nym of T. immiseri- 
«w«, 222. 

M barbipes, 8p. n., from \ 

Uganda, 47. j 

„ brevipalpis, 47 ; in i 

Sierra Leone, 171, 

172, 177. 

,, immisericors, ay no- ] 

nyms of, 222-223. j 

„ javaensis, synonym of ! 

T. quasiferox, 223. 

„ magnificus, synonyms j 

of, 223. 

,, qvasiferox, synonyms j 

of, 223. 

„ rectirostris , com. nud., 

259. 

Tragelaphus scriptus, 160. 
transparens, Aspidiolus, 249, 307. 
Transvaal, Culicids in, 56 ; Aphids in, 
318-322, 326-329, 335. 
tremae , Lecani-um ( Eulecanium ), 76. 
Treponema pertcnue, in Samoa, 268. 
triangulata, Pseudoura notaenia, 238. 
Tribolium cast anew* methods for des- , : 

truction of, 214. 
trichorostri8 , Uarpagomyia , 240. 
tricolor , Mylabris, 350. 
trifurca, Ceroctis, 350. 
trilineata, Hulecoctomyia, 226. 

„ Stegomyial 226. 

,, Uranotaenia, 238. 

trilineatu8, Culex , 228. 

* trilob itif omits, Aspidiolus ( Pseudaoni - j 
dia), 249, 308, 310. 
trimaculatum, Eippocentrum, 167-169. 
Trimenopon echinoderma, g.n. and sp. 
n., on Cavia aperea, Paraguay, 39- 
41. 

Trinoton , 40. * 

Trinidad, new Mymarid from, 87-88. 
tritaeniorhynchus, Culex, 233-234. 
Trochalus , 210. « 

Trombidiidae, 14. 

Trombidium, bn tsetse -flies, 14. I 

truncairtm, Colpocephalum^ 44. 
Trypanosoma brucei, 12, 16-18, and 
note. 


Trypanosoma evansi , 18, note, 187. 

„ gambiense, 17, 18. 

„ nanum, 18. 

„ pecorum , 18. 

,, rhodesitnse, 17, 18. 

„ theileri, 18. 

„ togolense , 18, note. 

„ ugandae, 18, note. 

„ vivax, 10, 16-18. 

Trypanosomiasis, in Uorin Province, 
N. Nigeria, 1, 9-12, 16-20; in 

Sierra Leone, 187. 

Trypetidae, affecting cocoa in S. 

Nigeria, 209. 

Tsetse (see Glossina). 
tuberculatus , Haematopinus, 45. 
Tuberculatus quercus, 314, 334. 
turetii , Dryoscopus , 171, 182*. 
turicata, Ornithodoru3, 125. 
iurrita, Acrida , 347. 

Uganda, Culicids in, 47, ' 49-57 ; 

Coccidao in, 67, 72-74, 76-79 ; 

Acraea terpsichore a pest in, 65 ; 
Coceidae and their food-plants in, 
247-249 ; cotfcc-borer in the OSia- , 
u W e district, 279-281 ; new Taba- 
nidae in, 283, 297, 299 ; Coccidae 
Sn, 302, 303, 306-308, 310, 311 ; 
Aphididaein, 321, 332. 
ugandae , Ceroplastes, 74, 248, 306. 
umbrosus. Anopheles, 142. 

,, Myzorhynchus, 135- 138, 

140, 141. 

„ Patagiamyia, 137. 

uncus, Andes, 229-230. 

„ Melanoconion, 237. 

,, Panoplites , 51. 

unilateralis, Chionaspis , sp. n., 79-80. 
unilineata, Uranotaenia, 239. 
univittatu.8, Culex, 58. 

Uranotaenia, 237-239, 241. 

,, alboannulata, synonyms 

of, 238. 

„ atra , not distinct from 

U- ceylonicce, 238. 

„ ceylonica, synonym of U. 

atra , 238. 

falcipes, synonym of U. 
testacea, 239. 
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I’ranotaenia fusca, (nee V. fusca, 
Theo.), synonym o! 
U. leicesteri , 239. 



leicesteri, uom. n., 239. 



minima, referred 

Ficalbia, 238. 

to 


nitidi venter, referred 
Rachionotomyia, 241 

to 


nivea, synonym of 
nivipes , 238. 

V. 


■nivipes, synonyms 
238. 

of, 


testacea, synonyms 
239. 

of. 

■■ 

trilineata, synonym of 
V. alboannulata, 238. 

,, 

unilhicata, synonym 

of 


V, test act a , 239. 
usambica, Dirphya, 279, 281. 
ustus, Tabanus , 272. 

vcinus, Anopheles , 142. 

,, Myzorhynchus, 13*1-137, 141. 
variata, Loplioceralomyia, 235. 
variegata , Antestia % 218, 351. 
variegation , Annblyoiuma, 101, 1(»0. 

' variegatus, Zonocerus . 216, 21$, 347. 
varioannnlatus, Cnlex, 53. 
vastator, Aphis , 320. 
vastatrix, Uemcleia, 279. 

,, Phylloxera , 337. 

Yerrallina butleri , referred to Aides, 

229. 

,, fragilis , referred to Aides, 

230. 

,, indecorahilis, synonym of 
Aides fragilis, 230. 

,, malayi , synonym of Aides 

uncus, 229. 

Verruga, transmission by Phlebotomus 
in Peru, 1 25-1 28. 

versicolor, Tae n i o rh ynchits, sp. n., 50. 
vicinu, Ckilomenes, 203, 321. 
villosa, Lagria, 200, 216, 218, 219, 349. 
Vinsonia stellifera, in Brit. Guiana, 
306. 

vinsonioides , Ceroplastes, 248. 
virgalus Tar. madagascariensls, I)ady- \ 
iopius (Pseudococcus), 34, 209» 
viride, Lecaniitm, 249. 


v iridi {tennis. Lagria, 200. 216, 2 IS, 
219. 

viridiventer, ('ulex, 235. 

,, Culieiomyia, 235. 
ti'sftNMf, Cutrx, 233 234. 
vitifolii, Dnelytosjdiacra, 337. 

,, l*ent phigus, 337. 
vitisamt. Prritymbia. 337. 
ribs i iniferae, A [this, 337. 
viituta, H,i/iniitopotfi, 289. 
vittipcs, Catuutops, 209. 347. 
riridn. P a rasa, 348. 

Vocabulary of native names for 
inserts, 185. 
vulgaris. .1 phis. 320. , 

,, M nutria, 124. 
vulpinus, Dcnncstm, 350. 

tc-alba. Strgniuyia, 225 226. 
icnhfbergi. tiastrimarg us. 317. 

U'fsternunini. ( 'hlaeuins, 2lo. 
uhitmorei, Cutes, 232. 

Tiirniiichynehus, 232. 
Worcester in grata, Miinnym "f To.co- 
rhynrhitrs uutuiscrirors, 222 223. 

' Wyromyia arauoiiTrs, refeired t«< 
Jtarhionotomyia, 2 M. 

* 

Xenopsylhi rhea pis. in Samoa, 269. 

Yellow Fever, in Sierra Leone, ISO. 

Zanzibar, Culieids in, 56 ; (’oeeidue 
in, 68, 09, 81, 310, 324. 

Zebronia phenice, a pent in S. Nigeria, 
199 ; injurious to okra, 218. 

Zclus rubidus, abundant in Antigua, 65. 
Zeugnomyia, 239. 
ziziphus, Parhdoria, on citrus, 311 . 
zoinbaensis, Cutes, 53, 54. 
zcnalis. Precis lavinia , 65. 

Zonocerus elegant, a pest in Nyasa, 
347. 

variegatus , on yam leaves 
in'S. Nigeria, 216«i on 
cow-pea in S. Nigeria, 
*18. 

Zophosis sp., a minor pest of cotton 
and tobacco in Nyasa, 319. 
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A<l<*rs Dr. W. M.. 50, 08, 09, 81, 91, 
147, 251, 310, 324, 353. 

Agar, 317. * 

Alcock, Lieut. -Col. A., 130, 138, 142. 
Alexander, Dr. D., 183, 190. 

Allan, Dr. C. IT., 147. 

Anderson, H. .1., 147. 

Anderson, T. ♦!., 59, 57, 58, 91, 274, 270, 
315-319, 321, 324, 320, 331-334, 
330. 

Andrews, Dr., 320. , 

Aimandale, I)r. X., 30, 220, 255. 
Arbucklo, Dr., 52, 147. 

Armitage, Capt. C. H., 91. 

Austen, E. K., 13, 89, 172, note , 178, 
271, 283 300. 


ltacot, A. W. P 121..132. 

B agnail, R. S., 217, 219. 

Bagshawe, Dr. A. G., 95^ 99, 103. 
Balfour, Dr. Andrews, 56, 57, 321. 
Ballard, E., 147, 251, 305, 307, 320, 
347, 353. 

Ballou, H. A., 61-65-, 195. 

Banks, C. S., 234, 239, 241, 263. 
Bannister, H. B., 80. 

^Barclay, Dr. A. H. H., 51, 53, 57. 
Barton, Dr. A. L., 126. 

Baahambar Das, 318, note. 

Beal, W.P.B., 353. 

Beare, Dr. R. O’Sullivan, 50. 

Bedford, Gerald, 319-321, 326, 327, 
329, 335, 336. 

Bequaert, Dr. J., 291. 

Boringer, Dr. F. J. A., 288, 353. 
Bliagwat, S., 147. 

Blackcock, Dr., 18, note. 

Blair, Dr. AI. Cameron, 10, 11. 

Blair, R. W., 133. 
piychatd, 224. 


Bodkin, G. £., 147, 251, 305 307, 310, 
311, 353. 

Bodokcr, Dr. II. A., 5S. 

Boggs, Dr. C. W. S., 147. 

Booth, Dr. Jj. H., 353. 

Booth, Capt. St. G., 251. 

Bo yell, John R., 07, 80, 91, 147, 307, 
309, 311. 

Boyce, Sir Hubert, 188. 

Boyer dcFonscolombc, 333. 

Brand, E., 51. 

Bruce, Sir David, 10, and Hole, 18, and 
note, 53, 57, 147, 297. 

Brunotti, E., 224. 

Buckton, 318, and note. 

Bndgen, T. A. G., 16. 

Billion, H., 44. 

Burdctt*Dr., 53. 

Burnett, G. S., 20. 

Bury, Dr. Rf, 51, 53, 147, 353. 

Bn.sse, 321, 332. 

Buxton, 337. 

Campbell, Dr. W. F., 353. 

Carpenter, Dr. G. D. H., 91-99, 102, 
and note, 109, 251. 

Carter, II. F., 130. 

Chapman, R. Scott, 20. 

Charmoy, D’Eramerez de, 147. 

Chartres, Dr. E. A., 53. 

Chevallier, Dr. C. L. , 48. 

Christophers, Dr. S. R., 56, 227. 

Clarke, Dr. W. S., 53, 316, 353. 

Cleland, Dr. J. Burton, 119, note. 
Cockerell, T. D. A., 74, 304. 

Connal, Dr. A. C., 52, 53, 56, 147. 
Gronier, 277, note. 

Cummings, Bruce F., 35-45. 

Cummins, Capt., 53. 

Cummir.s, Dr., 52. 

Ourrie, Dr. J., 147, 353. 
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Dalziel, Dr. J. M., 56, 251. 

Daniels, Dr. C. W., 51, 56, 263. 

Darre, Henri, 18, note. 

Davey, Dr. J. B., 57. 

DayreU, E., 91, 353. 

Degen, 98, 99. 

Degener, 113. 

DelGuercio, 319, 325. 

Dewar, 320, 323, 336. 

Dewitz, Dr. J., 113, 115, 117. 

Dickinson, 321. 

Dickson, Dr. J. R., 251. 

Distant, W. L., 143. 

Dobbs, C. M., 147. 

Doane, R. W., 265-269. 

Ddnitz, 130, 221. 

Doleschall, 223. 

Douglas, 303. 

Drake -Brock man. Dr. R. K., 49, 56, 
251, 353. 

Drew, Dr. D., 147. 

Drufinmond, Dr. R., 148. 

Dubois, Dr., 56. 

Dudgeon, Gerald C v 91, 243-245. 

Duff, E. C., 20 v * ' - 

•Dufce, Dr. H. Lyndhurat, 102, 148. 

Dwyer, P. M., 20. 

Dyar, Harrison G., 54-56, 226, 2^5, 
note. 

Edwards, F. W., 47-59, 221-242, 255- 
263. 

Ehrenberg, 37, 38. 

Eldred, Dr. A. G., 251. 

Enderlein, 44, 45. 

Enock, 87. 

Evans, Geo. W., 148. 

Evelyn, E. E., 190. 

Falconer, Dr. J. D., 2, and note. 
Farquhar, J. H. J., 91. 

Fell, T. E., 251. 

Ficalbi, Prof., 49, 58. 

Fischer, Gusjav, 45. 

Fiske, Wm. F., 95-111. 

Fletcher, T. Bainbrigge, 143. 

Forde, Dr. R. M., 190. 

(C3?) 


] Fox, T. V., 148. 

Foy, H. Andrew, 17, note . 

Fraser, Capt. A. D., 52, 53, 57. 

French, 320, 327. 

Fuller, Claude, 148, 313, 320, 326, 331. 
335, 336. 

Gamble, Dr. Merrier, 91, 353. 

| Giebel, 37, 38. 

Giles, Col., 220. 227, 231, 233. 

GUI, Rev. \V. B., 251. 
j Gillette, 322. 

Glasgow, II., 251. 

Gledkill, B. S., 353. 

Goodbrand, l)r. S., 9^. 

Gough, Dr Lewis II., 81, 91, 148, 244, 
251, 335, 354. 

Gould, A. R., 354., 

• Gowdey, C. C, 65, 67, 72-74, 76-79, 
i 91, 148, 247-249, 251, 279-281, 299, 

! 303, 306-308, 310, 311, 321, 332, 

| 354. 

j Graham, Dr. W. M., 52, 53, 56, 188, 

j 339. 

i Gravely, F. H., 220, 255. 
j Gray, Dr. R. W., 51, 53, 60, 61. 
j %G reaves, J. A. Ley? 252. 
j Green, E. E., 74, 247. 

Grieg, Capt., 5£fc 

Guppy, P. Lcchincrc, 87, 148. 

Gurney, 337. 

Hamilton, Dr. H. F., 48, 62, 63, 148. 
Hearsey, Dr. II., 91, 148, 354. 

Heim, 332. 

Hemsted, R. W., 271. 

Henderson, 196. 

Hewitt, J., 259, 263. 

Hirst, Dr. L. F., 121, 123, 124. 

Hirst, Stanley, 119-124. 

Hodge3, Dr. A. D. T., 51, 103, note, 
148. 

j Hoffmann, R. E., 124. 

Holstein, Otto, 126. 

Horvath, Dr., 345. 
j Il jward, (? C. W.), 55. 

Howard, Dr. L, O., 267. 

* Hewlett, F. M., 115-117. 
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Hubbard, 321. 

Humfrey, Capt. L. E. II., 53. 

Hutchins, E., 354. 

Hutchinson, Capt., 252. 

Hutton, Dr. A., 354. 

Imperial Dept, of Agric., 91, L48, 252, 
354. 

Ingram, Dr A , 52, 53, 354. 

Inness, Dr. W. D., 52. 

Jackson, F. J., 64. 

James, 130, 135-138, 141. 

Jcmmett, C. W., 197, 321. 

Jervoise, G. P. V., 148. 

Jones, H. L., 91, 148. 

Judd, 274. 

Kaltenbach, 333. 

Kelsall, Maj. II. J., 189, 252. 

Kennan, Dr. R. II., 184. 

Kennedy, W., 51, 53, 57, 92, 252. 
Kershaw, J. C., 143, 354. 

Kertesz, Dr. K., 226, 238. 

King, Harold H., 56, 83-85, 148, 321. 
Kinghorn, Dr. AU&n, 17, 20, 97. 

Kleine, Dr. 98, 101, 102,109. 

Knab, Dr. F., 54-56, 226, 255, note . 
Knight, Horace, 119. 

Knowles, Chas. H., 252, 354. 

Knowles, F. A., 148, 252. 

Koebele, 321. 

Lamborn, Dr. \V. A., 304, 305, 354. 
Lefroy, Prof. H. Maxwell, 63, 85, 199, 
321. 

Leicester, Dr. G. F., 135—137, 140, 141, 
223-226, 228, 230, 234. 236, 237, 
239, 240, 255, 258, 260, 262, 263. 

Le Souef, S. A., 44. 

Lindiuger, 304. 

Linnell, T. F., 92. 

Liston, 130, 137, 1 11. 

Liverpool School of Tropic il Medicine, 
92. 

Llcfyd, LL^fi, 354. 

Lounsbury, C. P-, 313, 320', 321, 322, 
325-327, 331, 334, 336, 337. 

J.gyvv, Dr., 52, 53, 56, 57. 


Luckman, Capt. A. O., 252, 354. 

Ludlow, Dr., 221, 222, 225, 227, 232. 

236, 238, 240. 

Lundie, Dr. A., 354. 

Lutz, Adolpho, 126, 239. 

McConnell, Dr. Robt. E., 29-30, 49, 50, 
52,53,92,09,148. 

' " Macdonald, G. G., 84. 

Macdonald, Dr. P. H., 53. 

Macdonald, It., 354. 

Macfie, Dr. J. W. S., 1-28, 31-34, 92, 
95, 286, note, 288, and note, 305, 307, 
311, 399-344, 354. 

McKay, Dr. J. D., 56. 

Mackinder, II. J., 56. 

Marett, Capt. P. J., 83. 

Marshall, Dr. C. H., 57, 92, 148, 299, 
355. 

Marshall, Guy A. K., 13, and note , 20, 
219, 274. 

Martin, Dr. C. J., 121, 122, 

Martin, Louis, 18, note. 

Masked, W. M., 69. 

Massey, Dr. A. Yale, 53, 291, and note. 
Mayer, Dr. T. F. G., 52. 

! Medical Research Inst., Yaba, 355. 

Megnin, P.,^119, note. 

| ivfeijere, Prof. J. C. H. de, 59, 237. 
Mereweather, Sir E., 189. 

Miller, W. W., 119. 

Milne, Dr. A. D., 252. 

Mitzmain, 44. 
j Moffat, Dr., 52, 53. 

; Moiser, Dr. B., 145. 

Montgomery, R. E., 97. 
i Morgan, Dr. J. G., 148, 252, 355. 
Morstatt, 279, 281, 321, 329. 

Mouat, Dr. A., 53. 

| Murphy, Dr. J. 0., 172, 178. 

1 Xeave, S. A., 48-53, 56, 57, 119, 252, 
293, 302, 317, 355. 

Neumann, Prof. L. G., 35, 44, 45, 119, 
note. 

Xewstead, Co!., 172, 173, 190. 
Newstead, Prof. It., 13, 34, 67-81, 83, 
84, 89, 130, 201, 209, 247, 301-311. 

^ Xuttail, Prof. G. II. F., 170. 
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Oakley, I)r. P. D., 252. 

Odriozola, Dr. Ernesto, 127. 

Old, Dr. J. E. S., 51, 53, 57, 149, 252, 
324, 332, 355. 

Orde-Browne, Lt. G. St. J., 149. 

Orpeu, Dr., 180. 

Oudcmans, Dr. A. C., 124. 

Owen, Dr. H. B., 92. 

Pallas, 37, 38. 

Parham, Dr. J. C., 267. 

Patch, Miss E., 337. 

Patterson, W. H., 302, 306. 

Patton, Capt. W. S., 92. 

Peacock, A. D., 191-220, 252, 306, 321, 
332. 

Pearson, Dr. J. 8., 92, 149. 

Pergande, 322, 331. 

Perkins, Dr. R. 0. L., 87, 88. 

Petrie, Dr., 1 22. 

Pitfget, A.. 38, 44. 

Pollard, .T. Macfarlane, 52. 

Posner, F., 41. 

Powell, Dr. J5. X, 9'2»J72, 173.* 

Radford, Dr. W. J., 48. 

Redi, 45. 

Rees, Dr., 55. 

Richardson, Capt., 215. 

Ridgway, 283, note . 

Robertson, Miss Muriel, 92, 149. 
Robins, E., 285. 

Robinson, 3G. 

Ross, P. II., 149. 

Rothschild, lion. N. Charles, 41, 44, 
345. 

Roubuud, 11, 95, 101, 277, note. 

Rust, E. W.» 127. 

Rutherford, A., 355. 

Sanderson, Dr. Meredith, 89. 

Sant’ Anna, Dr. J. F., 51. 

Saunders, C. f 92. 

Say, 55. 

Schouteden, Dr. H., 327, 333. v 
Schultze, Dr. Leonard, 304, note. 


Sheplieard. Dr. Samuel, 252, 355. 
Shircore, Dr. J. O., 89, 149. 

Sieger, Dr. \V. H., 52. 

Silberrad, II., 355 % 

Silvcrlock, O. C., 53. 

Simpson, Dr. Jas. J., 6, and note, 52, 
53, 67, 68, 74, 92, 149, 151-190, 252- 
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ERRATA. 


I*. 65, line 25, for “ gemmatalis ” read “ gemmatilis." 

I*. 69, legend — , for “ Pig. 2. Daetylopii? oblitsui, Xewst.,” read “ Fig. G- 
C 'eroplasies cc.uformis, Newst.” 

I*. 72, legend — , for “Fig. 6. ('eroplastcs coniformh, Newst.,*’ read “Fig. 2. 

Dactylopius obtvsus, Newst.” 

P. 155, line 29, for “ Kapha" read “ Haphia." 

P. 179, line 28, for “(seep. )’’ read “(seep. 173).” 

P. 244, line 27, $pr “ Miscrosporidium” read “ Microsporidium.” 

P. 249, line 5, for “ C. punctata " read C. punctatm." 

P. 249, line 26, for “ trilobi formin'* read “ trilobiliformiis." 

P. 269, line 19, lor V Somoa ” read “Samoa.” 

Plates XXIX., XXX., and XXXI., for “ Hull. Ent. Research. Vol. IV. Part 3, 
read “ Hull. Ent. Research. Vol. IV. Par* 1 ” 

P. 314, line 5, for “ aurantiae ” read “ durandi.” 

P. 321, line 34, for “Indes” read “Indies.” 

P. 325, line 11, for “ aurantiae ” read “ aurantii." 

P. 350, line 4, for “ amplectams" read “ antplc.ctens. ' 
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